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MQRNING  session/ 

The  meeting  was  called  to  order  at  tc:  30  \.  m.  on 
August  9th^  by  President  MorrisoTij  at  the  Parker 
House. 

The  President  read  the  following  address; 

Gentlemen  of  th^  Jfationxit  Electric  Light  Associa' 
lion: 

Thavc  again  to  congratulate  you  upon  the  success  o^ 
your  ot^anizaiion,  which  the  large  attendance  to-day 
from  all  over  the  country  evidences.  ^ 

Inventive  ability,  «nd  irrepressible  energj'  of  the  most 
pronounced  character  still  farther  encourages  U5  in  the 
belief  that  if  electrical  business  does  not  achieve  )i 
phenomenal  success,  it  shall  not  be  for  want  ol  intel- 
lectual activity,  energy  and  inlegrily.  j 

Great  progress  has  been  made  in  the  last  six  montlis 

in    electric    lighting   generally,    but    esfK^fially    in    the 

I  development  of  incnnclescent  systems.     The  induction 

I  sv5tcm,  which   permits  of  low  tension  lamps^  at  a  great 


distance  from  the  station,  is  a  branch  of  lighting  thai 
has  greatly  increased  since  the  last  convention,  and  is 
nuw  successfully  conducted  in  numerous  places.  This 
system^  more  than  any  other  formerly  in  use,  is  designed 
to  lind  i;s  place  in  the  iltuniination  of  private  houses. 
Its  flexibility  is  very  great.  Its  further  development  is 
encouraging,  ■ 

Lighting  by  storage  batteries  has  also  received  a  great 
impetus  within  the  last  three  months,  and  while  there 
are  still  some  difficulties  to  overcome  in  certain  brnncbes 
of  illumination,  it  is  fast  superseding  the  dangerous  oil 
lamp  on  railway  trains.  d 

Dynamos  have  been  pprfeeted,  so  Wi  to  give  greater 
cfiicienty  per  pound  oi  metal  used,  and  our  electricians 
arc  constantly  workingto  reduce  the  cost  of  the  machines, 
and  [hereby  insure  a  large  market  for  the  same. 

The  pericction  of  the  arc  lamp  has  increased,  and  the 
demand  for  the  same  in  the  last  six  months  exceeds  the 
output  of  the  previous  eighteen  months. 

Mill  owners,  etc.,  arc  beginning  to  realize  the  enoi^ 
hious  advantages  of  the  electrical  illuminant,  not  only 
In  the  more  healthful  condition  of  the  operative,  butalso 
in  the  greatly  decreased  fire  risks.  The  underwriters 
tliroughout  the  country  recommend  the  introduction  of 
incandescent  lights  to  their  patrons,  in  all  factories  where 
inflammatory  fabrics  are  made. 

Abroad  the  introduction  of  electrical  tnstatlntions  has 
been  slow  and  unsatisfactory,  but  of  lale  our  brethren 
across  the  ocean  have  taken  up  the  subject  with  vigor, 
and  to-day  are  becoming  formidable  rivals  in  the  cntcr- 
'prising  spirit  of  this  country  in  the  adoption  of  electric 
energy  for  all  uses- 
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»  The  Patent  Office  question,  perplexing  nnd  unsatis- 
factory, AS  we  arc  all  aware  it  is,  is  now  recct%'ing 
attention  through  the  agilntion  of  the  subject  by  this 
Association,  which  agitation  we  intend  to  Icccp  up  until 
Congress  shall  be  compelled  to  furnish  the  neetlful 
legislation. 

As  suggestive  of  the  multiplicity  of  uses  to  which 
electricity  may  be  put,  Lieut.  Murdock  submits  a  paper 
setting  forth  and  explaining  the  clectriciil  requirements 
for  ihe  new  Government  cruisers,  and  although  thii 
especial  electrical  application  would  necessarily  be 
lioittcd  it  will  no  doubt  be  useful,  and  atill  farther 
oidunccH  the  desire  and  demand  for  the  applications  of 
electrical  devices  in  every  branch  of  industry. 

The  perplexing  wire  gauge  matter  will  again  be 
placed  before  you,  nnd  if  the  work  of  the  past  six 
months,  ol  the  Committee  on  this  subject^  corresponds 
viib  the  exhaustive  and  excellent  report  made  At  the 
Ia»t  convention,  we  may  expect  something  definite 
enough  iliis  (inie  to  decide  llic  attitude  of  th!«  Associa- 
tion in  relation  thereto. 

I  regret  to  have  to  announce  the  absence  of  a  full 
report  from  the  Committee  on  Insvilation  of  Wire  and 
the  Prop*!r  Installation  :ind  Construction  of  PInnt 
This  committee  requested  the  As«ociati'>it  to  provide 
die  ncccssarj'  means  to  enable  them  to  carry  out  their 
investigation.  But,  ns  the  Association  was  in  no 
condition  to  render  them  the  pecuniary  aid  they 
required,  they  determined  not  to  pursue  their  work  any 
farther,  I  believe  this  to  be  a  loss  to  the  Association, 
a^  from  the  statements  they  have  made  of  what  ihey 
intended   to  do,   if  they  only  had   the    means.      1    can 
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easily    foresee    the    loss    of   a    great    den)    of  valuable, 
informatiun  tu  uursclvcs  and  to  the  world  .it  large.     A 
partial  report  fitrtting  lorth  the  results  of  their  investiga- 
tions up  to  the   point  named  will  be  presented    to  th( 
Association  in  its  proper  place, 

I  h:ive  now  the  honor  of  introducing  to  this  As^oei* 
tion  one  of  the  most  popular  mayors  that  the  City  of 
Boston  has  ever  had.  A  gentleman  who  repre:tent$ 
puhlic  interests  more  than  the  interests  of  any  particular 
party  or  cli<iue,  and  who  under  the  most  trying  circum- 
fitnnces  has  shown  his  fidelity  as  a  public  representative 
to  such  an  extent  as  shall  make  his  official  administration 
one  of  the  most  memornhl<!  landmarks  in  the  history  of 
Boston's   progress, 

GciUlemen,  1    now  have    the    pleasure  o{  introducing^ 
Mayor  O'Brien.  ^| 

Mayor  O'Brten:  Mr.  President  and  gentlemen  of 
the  National  Electric  Li^hc  Association:  You  almost 
overcome  me,  Mr-  President,  by  your  very  flattering 
rcmnrUs;  but  it  gives  the  mayor  o(  Boston  great 
pleasure  to  welcome  so  many  distinguished  gentlemen 
lo  the  city  who  arc  engaged  in  a  very  ImporLint  work. 
I  hope  your  visit  will  be  a  pleasant  one,  as  also  a 
profitable  onc»  and  it  you  can  show  us  any  way  whereby 
we  can  light  our  streets  and  dwellings  better  ilian  the 
work  is  now  done,  we  shall  be  very  diankful  to  you, 
Mr.  President^  and  your  Assocuition. 

1  read  in  the  paper  a  few  weeks  ago  that  immense 
foi  tui^cs  wen:  made  in  the  electric  lighting  business. 
It  must  be  a  very  attractive  business,  and  1  suppose  now 
that  I  am  addressing  not  only  men  engaged  in  electric 
lighting    work,    but    millionaires   of    various   degrees. 


(Laughter.)  Our  experience  in  Boston  docs  not,  I  nm 
sorry  iu  say,  corroborate  Ih-K  lacu  Ek'clric  lighling  so 
far  has  been  imioduced  by  the  energy,  the  ability  and 
the  intclligrnce  of  men  who  have  been  engaged  in 
local  lighting.  I  believe  it  is  their  intelligence  ihnt  ha^ 
scattered  the  electric  light  over  the  country  in  such 
large  proportion*!  in  every  city  and  many  of  the  townii 
of  the  country-  So  far,  I  believe,  profits  have  not  been 
very  equally  divided-  Some  Tl-w  men,  I  have  no  doiibt» 
have  grown  rich  in  the  electric  lighting  business;  but  I 
Am  satisfied  that  every  man  who  has  started  a  loca> 
company  ciiher  in  this  city  or  in  any  other  city  of  the 
country  has  been  more  a  public  benefactor  than  one 
who  derived  any  pecuniary  benefit  from  his  work.  P 
do  not  inlciid,  genileincn,  to  fuh  ise  yuu  or  »ay  anything 
about  the  work  which  you  are  engaged  in,  I  have  no 
doubt  your  discussions  will  be  interesting  and  I  hope 
that  your  visit  to  Boston  will  be  a  pleasant  and  agree- 
able one.  I  know  it  must  he  very  satisfactory  to  munyi 
of  yon^  coming  from  cities  and  towns  where  the 
thermometer  ranges  up  to  the  hundreds,  to  visit  so 
delightful  u  city  as  wc  have  here  in  Boston  where  you 
can  enjoy  good  fresh  air  at  about  65.  (I-aughtcr,)  And 
if  you  have  time,  it  would  give  me  pleasure  to  take  you 
down  our  beautiful  harbor  and  into  our  benutiful 
suburbs  and  I  hope  you  will  not  leave  Boston  before 
you  visit  each  of  those  places. 

If  you  can  give  us  any  advise  about  the  electric 
motor  we  should  be  very  much  obliged  to  you.  Wc 
have  got  street  car  lines  running  in  all  directions  and 
Wc  would  like  to  run  thum  by  electric  motors,  but  the 
experience  of  electric  lighting  men  in  these  parts  shows 
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that  experimcnis  arc  very  expensive,  and  wo  hope  thai 
some  of  you  who  arc  running  electric  niilrond  moton 
in  oiher  sections  of  the  country''  will  give  us  ^ome 
inlclligcut  advice  on  that  subject-  Wc  also  believe  in 
Uie  mo*or  business  here.  Boston  lias  neglected  small 
industries.  I  believe  if  you  establish  a  motor  that  wili 
do  the  work  that  you  will  enable  us  lo  build  up  a  great 
many  sniAlI  industries  that  luve  been  neglected  in  the 
City  of  Koston. 

I  I  will  not  detain  you  any  longer,  gentlemen,  but  I 
again  hop«:  that  your  visit  to  Boston  will  be  a  pleasant 
one  lu  you  all.     (A[>i>lause-) 

The  President:    The  next  business  in  order  is  the 
report  of  the  Secretary  and  Treasurer. 

The  Secretary  then  read  the  following  report: 
REPORT  OF  SECRRTARV  AND  TREASURER. 
Balance  in  JJanlct  Fcbrunr^-,  1887 , $200 

nKCKIlTS. 

Frwa  Feb.  ji  lo  Aug.  1,  for  dues  lo  the  AsBOCiWion. ,,     $1100 


* 


$1300  00] 


DlSDirnsKHENTS. 

From  Feb.  zt  to  Aug.  t,  iJtSS 

Oatance  on  Imnd,  At^.  t 
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The  President  then  called  for  the  report  on  legisla- 


tion. 


Mr.  Steuart:  I  have  the  honor  to  make  the  report 
of  the  Legal  Committee  as  well  as  the  report  of  the 
committee  appointed  at  the  February  meeting  in  Phila- 
aelpnia — a  special  committee  on  patent  legislation.  At 
that  meeting  I  h.id  the  honor  to  read  a  paper  upon  the 
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^Kcssary  reforms  in  the  patent  system,  particularly 
with  reference  to  those  reforniK  that  were  needed  in  the 
Patent  Offiec,  and  I  pointed  out  at  that  time  numerous 
changes  that  were  thought  ncccssarj-  in  the  Patent 
Office,  The  principal  among  them  was  the  establish- 
ment in  the  Patent  Office  of  a  court  that  would  embody 
in  itself  the  jurisdiction  that  is  now  divided  up  among 
half  a  dozen  different  officers,  all  of  whom  are  juting 
to  a  grealL'r  or  less  extent  »t  cross  purpoHcs  ^vilh  one 
another.  The  second  subject  which  was  considered^ 
was  that  of  the  increased  calibre  of  the  personnel  of 
the  utfiec,  and  some  systems  were  sugj;cslud.  The 
third,  was  the  increase  of  space  in  the  Patent  Office, 
and  the  establishment  of  a  labomtorv  far  the  conduct  ol 
experiments,  principally  electrical,  which  are  very 
much  needed,  anjl  we  had  the  pleasure  ol"  having  a  few 
words  from  Mr,  Kintncr,  who  was  at  that  time  the 
cxaminer-in-chief  of  the  electrical  division,  since  re- 
signed, in  which  he  set  before  you  very  clearly  the 
^■3' great  needs  of  the  office  in  that  particular,  there 
^Sing  absolutely  no  laboratory  or  any  apparatus  of  any 
consequence — he  said  not  over  five  hundred  dollars' 
worthy  in  all  — 10  test  the  inventions  which  are  const;inlIy 
increasing  and  which  require  to  be  tested  in  order  to  be 
understood. 
Mr.  Steuarl  then  read  the  following  report: 


^ 


ftEl^RT  OF  COMMrnCK  ON  KATKNT  I-KCJISLATION, 

^HFai  the  Febriiarj'  meeting  of  this  Association,  your 
I  Committee  made  a  report  in  which  were  set  out 
of  the  present  needs  of  the  United  States  Patent 
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Office^  and  sii):q^stc(!   a  means   by  which  the  needs 
might  be  met  and  the  defects  remedied. 

The  subject  being  one  of  great  importance,  a  special 
Committee  upon  Patent  Legislation  was  appointed^ 
consisting  of  Mr.  J,  F,  Morrison,  Mr.  Walter  C.  Kerr, 
New  York,  Mr.  Frank  Ridlon,  Mr.  F.J.  Sprague,  Mr. 
Arthur  Stcuart.  the  Chairman  of  the  Legal  Committee, 
to  further  consider  tlie  questions  presented,  and  make 
a  full  report  to  ibis  Convention-  Your  committee  has 
^ven  the  matter  careful  consideration  and  report  that 
they  are  convinced  Uial  that  branch  of  the  Patent 
System  which  relates  to  the  granting  of  patents,  is 
baT^cd  u;H>n  a  law  which  was  formulated  at  a  time  when 
the  mass  of  business  to  which  it  was  applicable  was  one- 
fiftieth  part  of  what  it  is  at  present,  and  that  the  law 
needs  revision  in  the  following  particulars  among 
others ; 

t-  The  statute  law  of  the  United  States  relative  to 
the  granting  of  patents  has  very  few  provisions  which 
determine  the  rights  of  applicants.  The  result  is  that 
nearly  all  the  vital  questions,  both  of  law  and  fact,  by 
which  the  rights  of  applicants  for  patents  are  to  be  de- 
termined, now  lie  within  the  jurisdiction  of  the  various 
branches  of  the  Patent  Office.  The  examiners  have 
nearly  all  questions  of  fact  to  determine,  primarily,  as 
well  as  many  questions  of  law,  and  their  jurisdiction  is 
divided  up  among  a  number  of  junior  examiners  who 
are  over  burdened  with  work.  The  Examiner  of  in- 
terferences sits  as  n  court  to  determine  the  question  of 
priority  between  conteatants  for  patent  on  the  same 
invention,  From  the  Pniiiaiy  Examiners  cases  go  on 
appeal  loa  board  of  Examincrs-in-Chief  and  from  ther 
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to  the  CommiAsioncr,  and  appeals  from  Examiner  of 
Interferences  go  to  the  Commissioner,  The  personnel 
of  the  ofltce  is  constantly  chnnging^  the  Commissioners 
more  often  than  others-  Then,  too,  the  persons  who 
are  nppuinlcd  lo  the  position  of  Commissioner^  arc 
generally  chosen  for  some  reason  that  has  no  corittec- 
tion  with  patent  law,  so  that,  ns  a  general  nilc,  the 
highest  appelate  tribunal  knows  less  jbout  the  law  and 
practice  of  the  Patent  Office,  and  the  rules  by  which 
patent  cases  are  Ui  be  decided,  tlian  the  Kxaminer  from 
whom  the  first  appeal  is  taken.  This  being  true,  it  is 
not  surprising  that  the  Examiners  pay  comparatively 
little  respect  to  the  decisions  of  the  Com misiii oner,  and 
also  that  one  green  Commis-^ioncr  following  another  in 
quick  succesfiion  should  make  rulings  M'bii:li  result  in  a 
hopeless  chaos  in  the  practice.  In  addition  to  this  fact 
I  the  Commissioner  is  burdened  with  executive  duties, 
which  demand  so  much  of  his  time,  that  with  the 
greatest  experience  and  power  of  worlcj  it  is  impossible 
Ibr  him  to  properly  consider  the  numerous  important 
i-ases  presented  tor  his  decision* 
^ft  In  order  that  the  legal  rights  of  patentees  may  be 
^^dly  detined  and  secured,  it  is  necessary  that  those 
[  rights  should  be  understood  and  a  settled  method  of 
obtaining  them  established;  for  this  reason  it  is  desir^ 
able  that  some  meitns  should  be  adopted  to  make  clear 
and  uniform  the  practice  of  the  Patent  OHice* 

All  authorities  5cem  to  agree  that  the  best  method  of 
accomplishing  thi^  result  is  to  establish  a  strong  court 
in  the  Patent  Office,  that  shall  have  jurisdiction  of  all 
legal  questions  arising  in  relation  to  the  issuance  of 
patents  as  well  as  all  questions  of  fact  which  arise  in 
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interference  proceedings;  nnd  on  appeal  from  the 
Kxami  Iters. 

2.  The  work  required  of  die  Examiners  in  the  Patent 
Office  !s  of  such  a  technical  nature  and  so  important 
lo  the  public  that  it  seems  to  I>e  desirahlc  that  the 
Patent  Otiicc  should  be  put  on  the  same  footing  as  the 
Army  and  Navy.  That  the  Kxaniincrs  should  be  edu* 
catcd  for  the  service;  should  receive  compensation  equal 
lo  positions  corresponding  to  officers  of  the  Array  and 
Navy;  should  have  the  same  system  o(  admission  and 
promotion  upon  exaniinatiun  and  retirement  on  pay 
equal  to  that  of  those  dt'pnrtments  of  the  public  scr%*ice, 

3-  The  Patent  Otlicc  is  now  cramped  for  space,  the 
employees  arc  crowded  into  quarters  half  large  enough 
for  them,  and  the  Patent  Office  building,  built  with 
money  paid  the  Gfivcrnmcnt  by  pattmEccs,  is  more  than 
half  occupied  by  the  Interior  Department,  which  should 
have  separate  accommodations.  Additional  space  would 
enable  the  Patent  Office  tn  have  a  labonitory  so  much 
needed,  tor  the  demonstration  of  electrical  and  other 
scicntiHc  discoveries  and  in\enliiins. 

To  accomplish  these  reforms  the  most  cautious,  expe- 
ditious and  at  the  same  time  intelligent  way,  seems  to 
be  the  creation  of  a  commission  to  be  appointed  by 
the  President  which  shall  carefully  examine  these  and 
all  other  questions  relative  to  the  subject  and  report  an 
Act  to  Congress  which  will  provide  for  their  solution. 
We  suggest  the  folluwintc  bill,  which  we  propose  shall 
be  submitted  to  Congress  this  winter  for  passage. 
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A  BII.Ip  CRKATINO  a  COMMISSIOK  to  RXAMIKR  AMD 
1«eP<»RT  TO  CONGKE^  NEKDFtTI.  HIIPORMS  IN  Tillt 
PATENT   LAW. 

Whereas,  The  Patent  Laws  of  the  United  States 
arc  ilci-med  to  be  in  such  a  condition  as  to  require  revi- 
sion, thL-rcforCj   ■ 

Be  it  enacted,  by  the  Senate  and  House  of  Repre- 
scntiitives  of  ihc  United  State^  in  Congress  assembled: 

Section  j,  Tliat  a  commission  be,  and  the  same  is 
hcrel)y  created^  to  consist  of  three  suitable  persons,  to 
be  appointed  by  the  President  of  the  United  States,  who 
shall  hold  olUce  until  a  Hnal  report  of  this  comniission 
is  *;ubmittcd  to  and  accepted  by  Congress;  and  who 
shall  receive  for  their  service  a  compensation  of  $5,000 
each  j>cr  annum. 

5^^-  2.  It  shall  be  the  duty  of  this  commission  to' 
examine  thoroughly  the  present  Patent  Laws  of  the 
Untted  States,  and  those  of  other  countries,  and  their 
practical  operation  and  effect  in  meeting  the  needs  of 
the  public  and  fulBEIing  the  purposes  for  which  ihcy 
iirerc  created.  To  formulate  a  report  to  be  Aubniitted 
to  Congress,  which  shall  set  forth  the  results  of  this  in- 
vestigation and  their  conclusions  therefrom,  with  refers 
cnce  to  changes  in,  or  additions  to,  the  present  law 
pertaining  to  patents.  This  report  shall  also  contain  a 
dm(t  of  an  act  which  will  provide  for  the  changes  found 
ncccssarj-  by  the  investigations  of  the  commis*:ior- 

Sec>j>  The  commission  is  authorized  to  employ 
si:ch  clerical  force  as  may  be  necessary  for  ihc  proper 
conduct  of  its  work,  and  to  incur  such  other  expenses 
fur  stationery,  printing,  &c-,  as  may  be  found  expedient- 

Sec^  <-    The  salaries  of  the  members  of  this  com- 
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mis5ion,wcll  as  all  expenses  legitimately    ii»  incideitt' 
to  its  work,  shall  be  paid  from  the  surplus  in  the  United 
States  Treasury  to  the  credit  of  the  Patent  Office.     A 
expenditures  by  or  for  said  commission,  other  than  th 
salaries  of  the  members,  shall,  however,  be   under  the 
control    of    and    authorized    by    the*  SJecrctary    of  th<j 
Interior* 
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And  now  a  duty  devolves  upon  the  members  of  the 
Association.      It  is  one  thing  for  your  committee  to 
make  this  report,  but  a  totally  different  thing  to  have 
passed   by   Congress.      That  result  can,  however,  be 
accomplished  if  the  members  of  the  Association  will 
intelligently  and   laithfully  support   the    hands   of  ihcir 
Committee,  by  themselves,  each  one  of  them  doing  the 
part  of  the  work  assigned  him  to  do.     This  AssociEitioQJl 
represents  twenty-four  States,  and   members   of  this 
Association  are  fellow  townsojcn  with  eighty  members^ 
of  the  House  and  Senate.     While  the  members  of  the" 
House  and  Senate   from  the  States  represented  in  the 
Association    arc    61   percent,   of  all   the   members   of 
Congress.     The  committee  have  divided  up  the  members 
of  Congress  among  you;  andassigncd  to  each  rhcduty 
of  seeing  the  members  ul  Congress  Irom  his  Slate  and 
urging  upon  them  the  importance  of  the  passage  of  thi^f 
bill.      Its    passage   lies   in  your  hands.      The   present 
admintsiration  0I  the  Patent  Oflice  h-TS  hut  one  outcome- 
As  the  inability  of  the    Patent   Oflice    to  cope  wiih  the 
work   of  properly    examining   applications    for  patents 
increases,  the  respect  paid  by  the  courts  and  the  public] 
to  patents  will   lessen,  until   all  patents  (and  almc 
every  dollar  in  the  Kltxtric  Lighting  business  is  investct 
under  a  pateat)  will  come  to  be  considered  of  ni 
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until  they  h^vc  passed  through  the  rack  and  fire  of  a 
legal  fight  andohtaincd  judicial  construction.  To  avoid 
tliis  contingcnc}',  your  Committee  led  sure  that  you  will 
act  promptly  and  effectively. 

The  Committee  think  it  very  desirable  that  the  next 
meeiing;  of  the  Association  be  held  in  the  City  of 
Washington.  The  location  h  central  and  Congress  will 
be  in  session  at  lh:it  time.  The  members  of  Congress 
will  have  an  opportunity  of  seeing  how  large  and  im- 
portant an  interest  is  calling  upon  them  fur  action,  and 
ihc  members  of  the  Association  can  take  the  opportunity 
of  wailing  upon  their  representatives  in  Congress  :ind 
urging  the  passage  of  the  bill  we  present  for  the 
appointment  of  the  commission, 

RcspectluMy  submitted, 

FRANK  Rini-ON, 

J,  K-  MORRISON,  .    f 

WALTER  C.  KKRR,  I 

J-  F,  SPRAGUE. 

ARTHUR  STEUART,  Chairman. 

Mr,  Stcuart  then  added:  I  have  only  one  other  word 
to  say,  and  that  is  to  sbumit  the  written  report  of  the 
Legal  Bureau,  I  shall  not  read  it,  it  simply  gives  a 
statement  of  work  being  done  by  the  I>cgal  Bureau, 
of  which  I  have  the  honor  to  be  the  custodian, 
in  reference  to  a  digest  of  the  literature  of  electric 
lighting-  We  h;ive  nt  our  command,  at  present,  a 
set  of  journals  and  books  which  I  suppose  are  not 
to  Ix!  found  anywheie  in  this  country  save  in  Balli- 
more,  and  we  are  now  preparing  an  analytical  digest  of 
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the  literature  of  the  subject,  which  wc  fed  sure  will  be 
uKcful  to  the  Association. 

Mk.  Ridi-on;     I  wish  to  offer  the  following  rcsol 
lion  in  regard  to  this  report: 

^,€iohcd,  Thai  the  report  of  the  Committee  on 
Patent  Lt^islation  be  accepted,  and  the  committee 
continued  and  authorized  to  take  such  steps*  not  involv- 
ing expense  to  ihc  Association,  that  they  may  find 
necessary*  to  have  this  bill  as  presented  passed  b;^ 
Congress, 

The  resolution  was  seconded    by   Mr,   Lynch  an 
adopted. 

The  Pbesioent:  The  report  of  the  Committee  on 
Revision  of  the  Constitution  will  be  presented  by  Mr. 
DcCamp. 

Mk.  UkCamp:     In  looking  ovlt  Ihc  reports  o!  the 
various  meetinj^s  it  appears  that  there  have  been  se\'er 
al  amcndnttnts  made  to  the  constitution  which  we  hav^ 
printed   that   change    it   (entirely.     Therefore    we   ha\*e 
thought  fit  to  submit  :in  entirely  new  constitulion  as  a 
subiititutc  for  that  which  was  ori^nally  adopted,  and 
now  lay  it  before  you. 

The  Secretary  then  read  the  report  of  the  Commit- 
tee on  Revision  of  the  Constitution.  " 

KICPORT  OF  CO*MMITTEE  ON    CONSTITUTIONAL   RB- 

VISION- 

1. 
The  name  of  this  Absoci*ilion  shall  be  "The  Nati(*nal 
Electric  Light  Association." 

ij. 
Members  of  this  Association    shall    be  companies, 
firms  \yT  persons  operating  Electric   I--ighl  and  Power 
stations  for   public  or   cummcrcial    puipose^,  manufac- 
turers of  clecCrical   supplies  and    apparatus.     HIcctri- 
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ci;ins,  Klcclrical    Fngineers  and   persons,  firms  or  com- 
panies who*ie  professions  or  hiuiiuess   is  directly  coltat- ■ 
eral  thereto,  may  become  mcmhers  upon  the  rcconrw 
mendatton  of  the  Kx-Commitlcc  and  approved  by  the 
Association. 

Each  inemher  in  a  vote  by  ballot  shall  be  entitled  to 
one  vote. 

A  liallot  may  be  demanded  by  one-fourth  of  mem- 
bers present. 

Persons  may  become  honorary  memlwrs,  without  the 
right  to  vote,  by  ballot  of  the  Association. 

Jii. 
TUc  officers  of  diis  Association  shall  be  a  President, 
two  Vice-Presidents,  Treasurer  and  i^ccrctar^,  and  an 
Executive  Committee  of  six  members^  the  President, 
Vice-Presidents,  Treasurer  and  Secretary  being  mem- 
bers €X-pjficiCw 

IV, 

The  President  and  Vice-Presidents  shall  be  elected 
by  ballot  to  serve  from  the  close  of  the  annual  meeting 
at  which  they  are  elected  until  the  close  of  the  next 
annual  meeting. 

The  Treasurer  and  Secretary,  who  mny  be  one  and 
the  same  person,  shall  lie  nominated  by  the  President, 
subject  to  the  approval  oi  Executive  Committee.  The 
Executive  Committee  shall  bo  chosen  by  ballot  at  each 
meeting,  either  annual,  semi-nnnual  or  speciJiU  to  bold 
office  from  tbc  close  of  the  meeting:  at  which  ibev  arc 
elected  until  the  end  of  the  meeting  at  which  their  suc- 
cessors are  chosen. 

V. 

The  duties  of  the  several  officers  shall  be  those 
usually  pertaining  to  their  respective  offices. 

The  Treasurer,  Secretary  and  Executive  Committee 
shall  make  a  written  report  at  each  meetinp  to  be  spread 
upon  the  records  of  tbc  Association, 
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VI. 

The  Executive  Committee  shall  be  the  govcmir 
body  of  the  Association,  tJircc*  of  which  !>hall  constitute 
a  quorum.  They  shall  meet  from  time  to  time  and  J 
shall  report  upon  application  for  incnibcr^hip,  ^i^tlietfl 
and  prepare  information  upon  topics  of  interest  and 
arrange  for  their  discu2i!>ion  at  the  several  meetings 
the  Association. 
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The  annual  meeting  of  the  Association  shall  be  held 
in  February,  and  the  semi-annual  in  August  of  each 
year,  at  such  place  as  the  Association  shall  determine, 
anil  such  date  as  may  be  determined  by  the  Executive 
Committee. 


I 


VIII- 
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The  membership  fee  of  each  member  shall  be  $io, 
which  shall  accompsiny  the  :ipplicatit>n. 

The  annual  dues  shall  be  $10,  payable  in  advance 
and  shall  cover  the  calendar  year. 


IX. 
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All  amendments  to  the  Constitution  shall  be  pre- 
sented in  writing  Hnd  referred  to  a  committee  to  be 
appointed  by  the  Chair  before  being  acted  upon  by  the 
Association.  A  two-thirds  vote  of  those  present  ^hall 
be  necessary  to  their  adoption. 

A  ballot  on  each  amendment  may  be  called  for  upoi 
the  request  of  five  members  of  the  Association- 

The  Prksident:  Gentlemen,  the  report  of  the  cor 
mittee  is  before  you.  What  disposition  will  you  mal 
of  It? 

Mk.  Lynch:  I  move  that  it  be  accepted. 

The  motion  was  seconded. 
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Mr.  DeCamp:  There  is  one  thing  which  occurred 
to  my  mind  there  in  the  reading, of  that  report  which  is 
an  error;  that  is  in  the  part  that  refers  to  the  treasurer, 
which  should  read:  '*  May  be  one  and  the  same 
person.*' 

Mr.  Leggett:  I  would  like  lo  inquire  what  is  the 
meaning  of  the  clause  relative  to  the  annual  dues. 
Suppot*c  a  company  should  or^nizc  nt  the  present 
time,  would  they  have  lo  pay  "p  their  annual  dues  from 
the  time  L*f  the  organixatioii  until  the  lime  they  enter, 
or  do  they  start  trom  the  time  they  apply? 

The  Pkksh>i;nt:  They  start  from  the  time  they 
apply.  If  they  join  on  the  last  day  of  the  calendar 
year,  accordin|^  to  this,  they  would  be  compelled  to  pay 
their  membership  fee  and  dues,  being  twenty  dollars;} 
thereaJler  ten  dollars  a  year,  and  the  ten  dollars  will 
cover  the  calendar  year. 

MR.LEGGKrr:  Is  that  expressed  in  the  Constitution 
as  read  there? 

The  President:  Yes,  sir. 

Mr.  Lhggett:  I  did  not  so  understand  it,  I  would 
ike  to  have  that  clause  read  aj;ain,  please. 

Thk  Prksiuhnt;  I  think  the  belter  way  is  lo  lake 
up  the  whole  paper  seriatim.  Will  some  gentlemen 
make  a  motion  to  that  clfcct? 

A  motion  to  this  effect  was  made  and  carried. 

The  President:  If  there  be  no  objection  to  the 
sections  as  they  are  read^thcy  will  he  considered  as  ap- 
proi'ed- 

Thc  Secretary  read  the  firat  and  second  articles. 

Mr.  GAKRArr:  I  move  that  the  number  three  in 
section  2  be  changed  to  four. 


—  20  — 

Mr.  Phelps:  "What  ig  the  object  of  that  nnietid- 
ment? 

Mr,  Garratt:  My  object  is  this;  Oftentimes 
man  11  ("ac  til  ring  companies  find  it  necossary  to  send  sev- 
eral gentlemen  to  these  CDnventicms  to  properly  take 
i  care  of  their  exhibits  and  their  huHincss.  Somebody, 
in  that  event^  of  the  number  will  have  !o  be  left  out  of 
the  Association.  I  sec  no  clement  of  danger  to  the 
AHSOciatiun  in  having  four  men  pulling  on  one  rope  in 
this  convention.  If  there  is  any,  I  should  like  to  have 
it  slated  because  it  is  an  important  question.  I  think, 
tiowever,  tliere  will  be  many  eoncerns  and  are  many  ul 
present  who  would  like  to  make  four  men  members  of 
this  Association,  not  so  much  for  the  purpose  of  their 
votes  as  for  the  purpose  of  having  the  men  in<iide  of  the 
Association.  I  think  five  would  be  a  little  t(K)  many 
and  I  think  three  a  little  too  few. 

Mr-  Garralt's  amendment  was  adopted, 

Mk,  Di^ncan:  I  would  like  to  inquire  what  is  meant 
by  supplies;  what  docs  representatives  of  supplies  mean 
then.s 

TifK  pRr,S!i>ENT:  It  means  wire,  carbons — all  the 
materials  that  enter  into  the  making  up  of  a  plant, 

Mr,  Duncan:  It  is  a  very  ambiguous  clause,  it  seems 
to  me. 

Thk  President:  It  makes  it  all  the  more  elastic* 
I  presume  that  was  the  intention — to  uinke  it  elasticj 
so  that  all  those  engaged  in  business  who  desire  to 
become  connected  with  the  Association  could  reach  it 
in  some  way. 

The  Secretary  read  the  remainder  of  the  amended 
iConstilution. 
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Mr.Smtth  (Allegheny  County  UghtCo<):  I  should 
like  to  ask  in  reference  in  the  section  which  speaks 
about  the  members^  if  that  is  intended  to  include  oil 
men  and  people  who  furnish  supplies  of  that  kind; 
because  if  the  object  is  to  make  it  ns  elastic  as  possihle, 
we  bctti^r  throw  out  the  vrord  ciL'ctric  lighting,  :u  that 
might  scare  off  some  pcopli*  who  would  like  to  be 
members.  It  seems  to  me  that  if  this  is  an  Klcctric 
L/iglit   Associatio  1    wc  ought   tci  draw    the    lini;  some* 

where- 

■ 

Mr.  Duncan:  I  move,  sir,  to  recommit  that  report 
to  the  committee  for  the  reason  that  in  the  first  place 
they  were  rot  authorized  to  prepare  a  new  Constitution. 
They  were  simply  authorized  to  prepare  si'ch  amend- 
ments as  they  might  see  fit  to  incorporate.  In  the  next 
place  it  takes  a  two-thirds  vote  of  this  Association  to 
adopt  an  amendment.  In  the  next  place  ihcy  have 
changed  the  Constitution  to  such  an  extent  as  to  center 
the  whole  power  of  this  organization  in  the  President^— 
not  that  I  have  any  objection  to  the  personnel  of  iht 
President,  whatever,  but  I  have  an  objection  to  th« 
centralization  of  power.  It  says  in  this  new  Constt- 
lutinn  that  the  Secretary  and  Treasurer  may  be 
one  man  and  in  another  section  that  that  one  man  may 
be  retiioved  at  the  will  of  the  President,  It  seems  this 
Association  can  arrange  those  officers  in  such  a  way  as 
not  to  place  the  organization  in  n  position  of  that  kind, 
and  for  those  three  rensons  I  move  to  recnmmit  that 
report. 
The  motion  was  seconded  by  several  members.  ^ 

Mr,  Morrison:      (Vicv-President   Weeks  in   the 
cbair.)     The  principal  objection  which   Mr,   Duncan 
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refers    to    seems    tcj     me    to     be    the     centrnlixation 
n(    power.     There    seems^     howex'er,    to     have    been 
no  objection   to    the   centralization    of  [nbor.      (Lnugh* 
tei.)        Tlic     Work     of    this     Association     has     been 
done   in    the    main   by   the   people    who    arc   brought 
immediately  in  contact  wilh  the   President.     That  part 
of  the  work  which  is  left  outside  of  that  has  generally 
been  left  undone,  except  in  two  notable  cases— *Mr, 
DcCamp     and     Mr-    Gilbert.        Jt     is     impossible     to 
appoint  n    Secretary    of  tliis  Association    in  Chicago, 
and    a    President     in     Baltimore^    aiul     a    Treasurer 
in    Boston,    and    have     the    business     transacted     in 
such    a    way  as    will    be    satisfactory    to    the    Asso- 
ciation,      At     your     Detroit     meeting     I    wa»    very 
anxious  to  be  relieved  of  the  duties  of  president  of  the 
National  Electric  Light  Association  and  those  of  you 
who  were  prcaeut  at  that  meeting    — I  was  not  present 
myself  and  had  telegraphed  my   resignation —   those  of 
you  who  were  present  at  that  meeting  are  fully  aware 
of  the  steps  then  taken  to  bring  about  this  exact  con- 
dition of  things.     This  report  T  presume  was  gotten  up 
hurriedly  and  there  are  other  and  graver  objections  to 
my    mind    than    that    of  the    centralization    of  power. 
What  you  want  in  the  government  of  an  Association  of 
this  sort — before  1  leave  that  question — is  the  ccntmlizii- 
lion  of  power,  so  far  as  you  can  trust  the  men  in  whose 
hands  you  place  it.     A  scattered,  diffusive  auihority  in 
an  As,sociation  of  this  kind  vvill  result  in  the  death  of 
the  Association  in  about  twelve   months-     It  requires 
rather  strong  government    to    hold    together    such  an 
Association  as  this  and  if  divested  of  the  supply  and  the 
oil  men  thai  Mr.  Smith  refers  lOj  yuu  would  not  liave 
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enouj^h  money  contributed  by  men  actually  enpaped  in 
the  electric  lighltng  business  to  pay  the  rcnl  of  this 
ball  two  weeks.  There  are  nil  tbe^e  elemenls  entering 
into  the  general  make-up  of  the  National  Electric  Light 
Association  nnd  it  iii  only  by  a  strong,  clo«ely  governed 
arrangement  that  you  can  bold  your  people  Together 
and  bring  about  the  condition  of  things  which  we  arc 
all  striving  lor  which  is  the  dissemination  of  information 
in  our  line. 

The  sixth  article,  which  says  that  the  annual  meeting 
and  the  semi-annual  meeting  shall  be  held  at  such 
places  its  ihc  Executive  Coninilltec  shall  determine, 
I  object  to.  In  my  judgment  the  place  of  meeting  of 
the  National  Electric  Light  Asssciation  should  be 
determined  by  all  its  members  in  council,  and  not  by 
the  Executive  Committee.  I  believe,  and  I  think  it  in 
the  general  impression,  that  almost  any  city  of  tliia 
country  will  be  proud  to  have  [hLs  Association  meet 
^rithin  its  limits*  Mr.  Steuart  in  his  very  able  paper 
on  another  subject  has  called  jour  attention  to  the  fact 
that  twenty  six  slates  are  represented  in  the  National 
Electric  Light  Association.  With  that  broad  repre- 
sentation I  should  say  that  the*  designation  nf  a  place 
at  which  your  various  meetings  shall  be  held  ought  to 
be  done  in  the  body  of  the  convention. 

Article  seven  is  not  sufficiently  distinct;  the  case  is 
not  clearly  enough  stated.  The  entrance  fee  shall  be 
ten  dollars  for  each  member;  the  annual  dues  shall  be 
ten  dollars^  payable  in  advance,  and  slinll  cover  the 
caU^nd-tr  year.  I  slioidd  put  it  in  somewhat  plainer 
languagep  I  am  not  yet  prepared  to  suggest  any 
;imcndment.     The  fact  that  the  Constitution   prescribes 


a  line  of  duty  tor  the  Prcnidcnt  and  all  the  other  offi- 
cers, hringa  their  conduct  directly  under  the  hand  of 
thiK  convention^  As  to  the  objection  that  this  in  a  .sub- 
stitute for  the  Constitution  laid  before  the  committee.  I 
vrould  say  that  the  substitute  may  be  adopted  as  an 
amendment  to  the  original  Constitution  by  that  vote 
which  Mr.  Dunean  »]>eaks  of;  that  is,  a  two-thirds  vote 
of  the  members  present. 

Mr,  Coonnn:  I  would  amend  the  proposition  to 
refer  back  to  tlie  conimlttec  to  tliis  exlcni,  thnt  they 
report  at  some  other  meeting  ol"  this  stssion 

Mk.  DrNCAN:  I  wanted  to  call  the  attention  of  the 
convention  to  the  incon{:rruity  of  that  report;  I  simply 
wanted  to  raise  the  question, 

Mk.  C<joi'ek:   I  ihoruuyhly  agree  with  Mr.  Morrisorf 
in  the  idea  of  centralisation,  because  it  is  very  incon-     . 
venicnt  to  send  the  bills  to  Baltimore  and  send  themJ 
back  to  Brooklyn,  and  have  them  approved  by  the  eora-" 
raittce  iind  the  checks  sent  from   Prooklyn,     I  think  it 
should  be  all  under  one  head,     1  thoroughly  agree  with 
that,  because    it   is   simply   having  a  position,  without 
anything  to  do,  for  the  treasurer  to  be  in  one  city  with 
the  rest  of  the  otfieers,  and  the  business  conducted  in 
another,     I  will  say  for  myself  that  I   agree  witli  the^ 
report  to  That  extent  and  hope  it  will  be  carried,  fl 

The  CnAiftMAN:    It  is  moved  and  seconded  that  the 
report  of  the  committee  be  rc-comniitted  with  instruc 
tions  to  report  at  some  later  session  of  this  convention, 

The  motion  was  carried. 

Mr-  Morrison  resumed  the  chair. 

Thb  President:     I  desire  to  add  Mr.  Dunean  t 
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that  Committee  on   By-I,a\ys.     Mr.  I>uocan^  M-ill  you 
serve  with  the  Commitlc'c  on  By-Laws? 

Mk.  Duncan;     1  will  give  lliciii  Uic  benefit  uf  my 
assistance. 

Mr-  SMtTH:  (Allegheny  County  Light  Co.)  I 
would  hke  to  make  an  explanation.  My  object  in 
speaking  of  (he  oil  men  was  not  to  exehidc  them  from 
the  Association;  but  I  think  as  I  ui^dcrstaml — I  maybe 
wrong  as  I  am  only  a  new  member  here  —  Uiat  this 
ANSociatton  is  especially  Tor  the  be,nefit  of  those  who 
put  their  money  into  Electric  Light  Companies  and 
that  the  great  object  of  this  Association  was  to  enable 
them  to  swap  experiences  and  so  on,  and  while  in  that 
rrt«e  although  it  is  a  very  great  advantage  to  have  oil 
men  and  every  one  of  that  kind  present,  it  seems  to  me 
there  is  a  little  danger  of  being  outvoted  oa  our  own 
ground  some  ciay.  It  seems  to  mc  there  might  be  some 
arrangement  made  by  which  we  could  have  full  mem- 
bers with  voting  power  and  others  who  have  the  rights 
and  benefits  of  full  men'bers  with  the  one  exception  of 
the  vorinsj  power, 

Mr.  Lcggktt:  Is  a  motion  in  order  at  this  stage? 
The  PKitsjDENT;  Wc  arc  on  reports  now  of  com- 
mittees. (Handing  a  copy  of  the  old  i:Qn^titution  to 
Mr-  Smith)  That  will  show  you  just  how  wc  stand. 
The  report  of  the  committees  on  wire  guage  will  be 
presented  by  Mr-  Garratt. 

Mr.  Lk«c;ktt;  I  would  like  to  say,  if  I  am  in  order 
at  this  stage,  that  a  year  ago  I  had  a  conversation  with 
our  chairman  in  nallimorc,  and  he  expressed  lo  me  at 
ihal  time  an  opinion  to  the  effect  that  he  thought  it  was 
desirable  that  the  officers  of  this  Association,  especially 
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the  President^  should  be  rotnted  for  various  reasonR, 
one  reason  as  I  reoollectpflrticiilurly,  was,  that  whcn- 

Thb   pRfisu>ENT;      Will  Mr.   Leggclt  give  nic  anj 
idea  of  the  drift  of  his  remarks? 

Mr,  Lk(;gktt:     I  want  to  make  a  suggestion  to  goj 
to  the  commiitee  just  appointed. 

The  President:    Just  make  that  to  the  Cliairman 
of  the  Committee,  plcasc- 

Mr.  Lkugeti"      I  have  no  objection. 

TnK  pRK,sii>itNT:  The  Committee  on  Wire  Gauge — i 
Mr.  Garratt. 


RK[V>RT  or  WIRE    GAUGE   CO.xrMITTEE, 

Mftp  Garratt  then  made  the  following  remarks: 
Mr.  President  and  members  of  the  National  Electric 
Light  Association:  A  year  ago  in  Detroit  a  committee 
was  appointed  to  consider  the  matter  of  wire  gauge, 
which  at  that  time  was  in  an  almost  hopeless  condition. 
After  six  months  of  constant  correspondence  with  the^ 
largest  users  and  makers  of  wire  in  this  country  and 
abroad,  and  the  leading  scientists  in  the  specialty  of 
electricity,  I  reported  at  Philadelphia  that  this  Asso- 
ciation do  two  things^  first,  that  it  vote  that  the 
British  standard  gauge  be  no  longer  the  recognized 
gauge  of  this  Association,  and  secondly,  that  the  metricj 
system  be  made  the  basis  of  measuring  wire.  Both 
those  motions — or  they  were  incorporated  in  on< 
motion,  one  resolution  —  were  accepted.  The  honor] 
conferred  upon  mc  in  accepting  my  report  was  not  leas 
than  the  honor  I  received  in  being  again  placed  at  th< 
head  of  the  committee  to  elaborate  this  subject.     1 


committee  w*s  consiJcnibly  increased  by  the  nddition 
Q^  TiQinc  valuiiblc  iiicmbcn$.  During  the  six  mt^nths 
wc  have  taken  the  subject  of  measuring  wire  in  simple 
diameter  in  the  tenth  of  a  millimctLT  and  have  elabora- 
ted it  into  a  mathematical  table-  The  table  is  not  of 
ncccwiity  a  gauge,  althou^^h  the  first  column  to  the  left 
represents  a  series  of  even  numbers— integral  numbers, 
which  agree  with  the  tenths  i>f  millimetcTs  whieh  appear 
in  the  next  eolumn  or  column  No.  i.  Tlie  object  of 
doing  that  is  this — in  sending  tele^^phic  messages  I 
Bnd  it  Is  almost  impossible  to  make  a  telegraph  opcrntor 
use  a  decimn!  point.  It  Is  almost  impossible  also  in 
hasty  writing  to  always  get  the  decimal  point  in  the 
right  place-  For  common  purposes,  in  speaking  of 
Avircs  in  ordinary  business  parlance,  a  simple  number  is 
more  convenient  than  a  number  with  a  decimal  point; 
for  this  reason  a  column  of  figures  is  here  placed  with 
simply  that  decimal  point  removed.  That,  however,  is 
not  the  gauge,  if  tliere  is  any  ^uge.  The  gauge,  if 
(here  he  one,  is  simply  the  measuring  of  wires  in  diam- 
eter in  tenths  of  a  millimeter.  That  appears  in  eolumn 
z.  As  wc  have  in  this  country  a  unit  which  is  much 
more  familiar — the  inch — it  seemed  wise  to  this  com- 
mittee to  convert  those  diameters  into  inches  for  the 
purpose  of  referring  to  tables  which  are  already  con- 
structed, and  with  which  many  electricians  are  thoroughly 
^miliar.  Fot  that  reason,  table  No,  2  w;is  multiplied 
by  a  constant  which  represents  tenths  of  millimeters  in 
the  denomination  of  inches.  It  was  multiplied  simply 
by  the  number  0.0^^9371.  Thai  converts  the  iciiths 
of  millimeters  into  inches,  so  that,  though  unfamiliar 
with  the  metrical  properties  of  wires,  you  can  readily 
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refer  to   thc<4c  tables  and  sec  just  what  they  a 
thousnndthti  of  an  inch.     An  electrician   looks  ti| 
wire  not  as  a  wire  as  wc  ordinarily  express  it,  but 
cylinder,  and  ihc  properties  of  wires  arc  based  upon 
the  properties  of  cylinders-     There  are  three  properties 
ofwircs  which  enter  into  the  work  with  which  wc  hav< 
to  do, — the  tensile  strength  of  ihe  wire — that  I  shall  notl 
touch  upon ;  it  is  a  suhjtfct  hy  ilsetf  :ind  does  not  directly 
interest  us  now.     The  static  capacity  of  wires.— -that  I  ^ 
shall  not  tuuch  upon,  because  in  electric  lighting  wiresV 
it  is  entirely  a  ncglectabic  quantity  in  the  present  state 
of  the  art-     The   third    property   is   the  conductivity  J 
and  it  is  necessary  for  us  to  know  the  ratios  of  con-™ 
ducttvity  to  weight,  to  si^e  in  diameter^  ^ml  to  length, 
of  conductor. 

The  first  thing  wc  want  to  know  about  a  cylinder  Ic 
delennine  its  physical  properties  is  its  sectional  area. 
In   Ihis   particular    tabic,   to    insure    almost    absoltuc 
accnracy,thc  mathematical  work  wasdoneindi^pcndcntly 
by  two  members  of  the  committee,    Mr.  P.  Kcilholtt>  . 
of  Ratrimore.  independently   calculated   tahlt-s  4  and  5jfl 
whieh  you  sec  hero-     Mn  Herbert  H.  Eusiis  calculated 
the    &ame    tables.      They    were    submiUcd    to    me. 
compared  them  and  fuund  some  diflerences.     \Vher< 
differences   occurred    I    independently  made  two   cfllJ 
culacions     upon    diflcrent     days,     and    if    those    twC 
caleulations   agreed    I    submitted    them    to   the    other 
gentlemen,     ancl     the    alteration    was     made    in     their, 
calculation.     Virtaally,   then,  these   columns   4  and 
have  been  indepcndcndy  calculated    by   three  pcrsonsj 
The  likelihood  of  error  has  been  reduced  to  a  minimum' 
by  not  calculating  it  by  ordinary  arithmetic,  h\ 


1 


I 


w  vv 

calculating  it  in  logarithms,  and  the  logarithm  table 
used  in  Hue  astronomical  calculations  wns  the  one 
empioycci — the  seven  place  logarithm  tables  compiled 
by  Ve^a.  In  lluil  c;tlcu)utian  cumcs  in  the  properly  of 
Ihe/AT'ratio,  This  sectional  area  was  calculated  by  these 
two  gentlemen  from  clitTercnt  formula:-  Mr.  Kusti) 
calculated  it  frr>m  the  square  of  the  radius  of  the 
cylinder  muliiplied  by  pAi.  Mr-  Kellholtx  calciihtcd  it 
by  this  formula  (illustrating)  —  the  square  of  the 
diameter  multiplied  by  phi  and  divided  by  4,  two 
entirely  independent  calculations.  Probably  the  tables 
here  of  area  in  square  millimeters  and  square  inclie* 
are  about  as  correct  as  it  is  possible  to  miike  a  table  of 
figures.  The  calculation  into  the  square  inch,  of 
course,  was  an  independent  ralculation  bringing  in  the 
ratio  which  we  already  have  between  the  inch  and  the 
square  millimeter. 

Before  I  go  on  10  the  other  details  I  will  say  here 
why  we  put  this  question  of  sectional  are:i  so  con- 
spiciously  on  this  uible  and  so  near  the  beginning. 
The  properties  of  conductivity  of  wires  are  directly 
proportional  to  the  seclionul  area.  I  wish  to  refer 
back  one  momcoL  This  figure  here  3-14159 — the  phi- 
ralio — is  one  which  has  never  been  written  out.  There 
is  another  number  after  this  nine  and  another  after  that- 
A  distinguished  French  mathematician  has  carried  that 
to  two  hundred  and  lifiy  places  of  decimals  and  there 
are  olhers  beyond  that. 

These  tables  of  area  are  based  upon  the  value  of  phi 
given  above. 

The  conductivities  of  wire  arc  proportlal  to  sectional 
area.    They  arc,  however^  proportial  to  another  property 
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of  cylinders  which  is  entirely  independent  of  the  fht 
mtio  and  which  is  extremely  simple  in  practical  use. 
The  conductivities  of  wires  arc  directly  proportional  to 
the  squares  of  their  diameters.  You  will  find  away 
over  here  in  column  No,  16,  squares  of  diumeteni. 
Wires  have  to  be  used  by  a  great  many  men  who  are 
loo  hurried  in  Hfe  to  familiarixe  themselves  with 
mathematics  and  with  electrical  formulx,  and  who  want 
to  get  quickly  at  what  wires  may  be  expected  to  do- 
From  this  simple  table,  No- 16^  by  simple  arithmetic, you 
can  arrive  at  almost  iiny  phj-sical  or  electrical  prtipcriy  of 
the  cylinder  L»r  of  the  wire  which  is  a    cylinder*     For 

instance,  if  I  have  a  small  wire  or  if  I  have  twenty  small 

• 

wires  and  I  wanted  tu  have  a  large  wire  of  the  same 
conductivity  I  would  simply  have  to  take  that  square  of 
diameter  muUiplie<I  by  twenty  and  look  in  the  tabic  and 
find  the  nearest  con-csponding  numbers  in  lliis  columr 
No.  t6,  and  I  would  have  the  wire  which  would  g}yi 
the  same  conductivity.  In  problems  involved  in  th« 
work  which  linemen  are  obliged  to  do»  who  do  not  care 
to  go  into  these  matters  at  all,  they  have  in  such  atabU 
necessary  data  for  delemnning nearly  everything  whicl 
they  would  be  required  to  know- 

I  do   not  think   1  will   now  go  into  determining;  the 
constant!}  m  hich  were  used,  for  it  is  a  long  mathematical 
M-urk.     I  will    say,   however,    that  they  were   figure* 
independently    by    two    members    of  the   commiltcej 
The   units  were  taken  from  Matthiessen's  last  deter 
mination— of  the  British  Association  unit — multipliec 
by  the  constant  which  converts  that  resistance  into  the' 
legal  ohm.     Hence  that  resistance  and  also  the  physical 
properties  relating  to  rc^islanec,  :>uch   as   feet   per  p 
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and  pounds  per  ohm,  correspond  to  the  d-ita  used  in 
modern  scientific  works. 

Many  {^enilcmen  will  take  exception  to  the  fact  that 
this  is  cflleuhiteil  ^t  zero  centigmde.  This  convention, 
if  it  sends  out  this  circular,  has  got  to  commit  itself  to 
the  scientific  world  as  having  done  a  thing  which  no 
trade  body  in  the  United  Slates  has  heretofore  done. 
It  is  a  scientific  matter.  It  will  be  studied  and  criticised. 
These  calculations  will  be  gone  over  by  scientists  and 
mathematicians.  Zero  centi>!rade  is  now  recognized 
the  world  over  as  the  unit  of  Temperature.  There  is 
no  probability  that  in  the  imm'-diatc  future  it  will  be 
changed  at  all.  1  have  torresi>ondcd  wi(h  leading 
proressional  electricians  in  this  country*  and  without 
a  single  exception  they  replied  to  me — by  all  means 
determine  your  gauge  on  zero  centigrade.  Ever)' 
electrician  is  famtliar  with  the  simple  constant  which  is 
,0038;  by  multiplying  the  number  of  degrees  centigrade 
by  this  number  you  will  get  a  number  which  multiplied 
by  the  resistance  at  xcro  centigrade  will  give  you  the 
resistance  at  any  temperature.  But  the  zero  centigrade 
is  that  on  which  all  scientific  work  is  based  when  the 
question  of  temperature  is  involved. 

The  question  of  making  these  determiiiations  of 
resistiince,  etc.*  on  commercial  copper  or  on  pure 
copper*  the  committee  found  it  utterly  impossible  to 
determine  what  commercial  copper  was;  hence,  this 
tabic  has  been  calculated  upon  the  basis  of  chemically 
pure  copper-  If  those  manufacturers  who  adopt 
and  use  this  gnu<(e  will  append  a  constant  at  the 
bottom  of  their  table,  which  you  can  multiply  into 
any  one  of  these    propcriics  and   convert  your  resist- 
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ance,  directly  into  the  degree  of  purity  which  thei 
cluim  to  put  out  commrrrially,  ir  will  give  their  cu: 
toitiCrs  the  inroiinntion  they  want,  and  this  Association 
will  hnvc  a  thing  which  can  be  used  ha  a  standard  :ill 
over  tile  country,  and  lor  that  reason  chemically  pun 
copper  was  taken. 

There  are  two  other  tables  here  which  may  not  b 
of  much  interest,  but  which  this  committee  has  seen  fi' 
to  tabulate,  to  enable  L'lct:ti"it!ians  genenilly  to  male 
calculations  of  this  gauge  in  line  electrical  work;  thi 
is  a  tabic  of  logarithms  of  area.  Wc  have  appended 
seven  place  logarithms  which  have  been  calcuhited  by 
three  members  of  the  committee — a  logarithm  of  thi 
square  millimeter  aod  a  logarithm  of  the  square  inc 
of  each  independent  sixe  of  wire-  That,  of  course,  i 
not  u  commercial  figure;  1  don't  know  that  it  will  ever 
appear  in  a  trade  circular^  but  it  is  valuable  for  vs 
use  and  put  out  for  electricians  to  use. 

Last  of  all,  and  to  get  our  minds  familiar  with 
unlamiliar  thing — and  here  1  must  say  that  of  course 
will  be  impossible  to  take  up  any  new  thing,  no  matter 
what  its  value  may  be,  without  putting  ourselves 
considerable  work — no   man    here   could   take    up   thi 
metric  gnuge  and  work  with  it  on  five  minutes^  notice 
He  would  not,  however,  work  at  it  five   minutes  wi 
out  discovering  that  he  was  using  much  fewer  figurei 
than  would  otherwise  be  necessary. 

Tables  17  and  18  are  the  numbers  nearest  correspond- 
ing with  the  Birmingham  and  Brown  &  Sharpe  gauges. 
The  Brown  &  Sharpcg:iuge !  have  taken  from:i  manuscript 
copy  sent  to  a  member  of  thia  committee  (Mr-  Eustis) 
by  Messrs.  Drown  &  Sharpe,  and  I  will  say  here  tltat  u, 
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the  wire  drawers  who  publish  Urown  &  Sharpc  lablcn 
— very  Yew  of  tlicm  agree  as  to  Ihc  actual  size  of  Browa 
&  Sharps  numbers.  T  examined  one  bible  in  vrhich, 
out  of  forlv  numbers  of  Biuwii  &  Sharpc,  Iwcntj  -eight 
were  wrong,  and  thai  was  from  one  of  the  best  \^irc 
makers  in  Ibis  countrj' — that  is,  tfiey  did  not  agree  uith 
Brown  &  Sharpens  own  sUitemcnt  in  regard  to  their 
particular  gauge;  this  lact  may  surprise  some,  but  it  is 
nevertheless  true- 
In  regard  to  the  Birmingham  gauge  I  will  say  there 
are  fourteen  independent  Birniingham  gauges  in  use  at 
the  present  time.  I  have  taken  Mr.  Gordon's  figures  in 
regard  to  tlie  size  of  the  Birmingham  gauge,  for  the 
purpose  of  eomparing  it  widi  (he  metriL.  Mr,  Ciordon 
has  spent  a  great  deal  of  lime  upon  the  question  of  the 
physical  and  electrical  properties  of  wires.  Among 
other  things,  he  has  compiled  the  largest  tables  on  the 
properties  ot'  wires  which  have  ever  been  published, 
expressed  in  the  old  ohm,  I  have  taken  his  sizes  of 
Birmingham  to  compare  with  the  gaiige- 

I  will  iioi  furthei  bother-you  with  these  figures.  Of 
course  this  connnittee  has  been  very  glad  to  do  ihis 
work-  All  of  the  work  other  than  the  first  five  col- 
umns has  been  calculated  by  Mr.  Eiistis  and  myself- 
It  has  occupied  every  evening  fur  three  or  four  weeks 
until  past  midnight  most  of  the  time.  We  have  put 
our  best  work  and  energy  into  it.  We  have  based  it 
on  the  best  information  that  we  could  get  inside  and 
out&ide  of  this  Associalion,  and  we  have  not  failed  to 
consult  with  any  one  from  whom  we  could  get  assist- 
ance. AVc  have  corresponded  with  the  Sniith^oniaEi 
Institute  at  Washington,  and  although  they  were  unable 


to  give  us  any  direct  aid,  for  want  of  appanitus,  they 
gave  U5  the  asfiurancc  that  ttic  result  of  the  delibera- 
tions of  this  assembly  should  receive  proper  recognition 
before  the  jjoverniTjcnl  of  the  United  States^  and  if,  in 
their  opinion,  it  was  wise,  it  would  be  adopted  as  the 
governmental  measure  of  wire  of  the  United  States.  I 
will  say  here  that  by  act  of  Congress  the  metric  system 
is  already  the  legal  system  of  measuring  of  the  Unit 
Stales  guvernnienl-  It  is  used  in  many  of  the  dcpa 
ments.  Every  scientist  works  in  it,  nnd  it  is  simply 
question  of  time,  no  matter  whether  we  adopt 
particular  giiuge  or  whether  we  discard  it  as  useles 
it  15*  simply  a  question  of  time  when  the  properties  ril 
cverthing  that  can  be  measured  will  be  determined  in 
the  metric  system.  We  have  it  now  in  this  form.  It 
is  useless  for  any  body  of  men  tt>  attempt  to  legislate 
what  other  men  shall  do.  It  is  useless  for  a  body  of 
rtien  to  attempt  to  legislate  what  they  shall  themselves 
do.  If  this  Association  should  vote  to  adopt  anil  use 
any  gauge  they  never  would  he  able  to  enfi)rcc  it 
nmong  their  members  unless  those  members  found  it 
for  their  advantage  so  to  do.  Personally,  I  do  not 
anlicipitc  that  everybody  is  going  to  lay  aside  thou- 
sandths ol  an  inch,  the  Itrown  &  SSharpe  giiugc  and  the 
Birmingham  gauge>  and  immediately  take  this  up.  I 
know»  however,  it  is  only  a  question  of  time  when  some 
such  system  tjf  mL'asnring  will  be  used,  that  will  do 
hway  with  all  arbitrary  numbers  which  in  themselves 
cuiney  no  idea  as  to  the  quality  which  you  arc  exprcsi^ 
ing. 

The  question  of  bringing  this   commercially  bcfoi 
this  country  is  a  grave  one,  and  one  to   which  I  have 
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ncn  given  ihc  attention  that  I  have  given  to  ihe  mathe* 
matical  part  of  this  question.  Of  course  I  have 
corrufipontlcd  with  all  of  the  wire  makers  in  regard  to 
il,  and  at  the  last  cunveiuiun  I  read  a  vuluminouii 
correspondence  from  them,  the  majority  approving  of 
this  and  hoping  that  it  would  be  carried  out* 

I  propose  this  afternoon  to  have  this  table  e)cclro-t 
typed-  It  will  then  be  the  property  of  the  Association 
in  electrotype.  It  can  then  be  cut  up  and  such  portions 
of  it  furninhed  to  manufacturers  at*  is  thought  Ht.  This 
gauge  goes  from  the  tenth  of  one  millimeter  to  ten 
millimeters,  which  means  from  about  a  3M  wire  to  a  No; 
00,  or  No.  000  wire-  In  some  portions  of  the  gauge  it  gives 
a  much  finer  division  than  either  of  the  others  (Brown 
&  Sharp<>  and  Birmingham);  in  other  portions  it  does 
not  gi^'<?  near  iii&  tine  u  division.  In  the  portion  of  gauge 
which  would  be  used  it  incandescent  wiring,  it  |;ivea 
much  liner  properties;  for  example,  in  No.  12  thorearc 
five  wires  in  this  gauge  inside  of  the  dimension  of  No* 
13  wire,  and  electriciami  are  getting  to  work  finer  and 
finer  on  the  properties  of  their  wires  all  the  time.  It  is 
a  tendency  of  the  times  to  do  so.  As  you  go  up  into 
the  larger  wires  it  becomes  very  marked.  In  the  larger 
portions  of  tl>is  gauge  there  arc  7,  8  or  9  juunber& 
instead  of  the  single  number  of  Brown  &  Shnrpe,  or  the 
Birmingham  gauge.  1  have  receiveda  numbcrofjetters 
from  well-meaning  persons  calling  attention  to  the  fact 
that  in  the  small  portion  of  this  gauge  tliere  is  too  great 
a  variation  lietween  the  numbers.  That  is  verv  true, 
but  nobody  can  tell  just  what  size  of  wire  anybody 
wants  in  these  Miiall  aize:^.  To  tabulate  it  WfiuUl  be  to 
make  a  book  as  big  as    the  dictionary,    hut  from  the 
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figures  given  nny  electrician  can  calculate  the  electrical 
and  plijstcal  properties  of  any  wire  varying  in  hundreihs 
of  a  millimeter*  All  of  the  data  is  here,  necessary  for 
making  such  cnmputitinns.  I  presume  in  these  fine 
wires,  if  this  system  is  adopted,  you  will  find  in  th 
course  of  a  short  time  Ihat  manufacturers  will 
publishing  odd  number*;  instead  of  No-  2  giuge 
might  be  2,2^  which  might  meet  the  particular  require^ 
ments  of  somebody,  or  some  class  of  customer^ 
Those  first  ten  members  will  probably  undergo  col 
siderablc  alteration.  The  table  which  your  comr.iUe 
has  prepared  will  be  the  basis  for  determining  Ehc| 
physical  and  clcctric.1l  properties.  Take  it  in  the 
of  expensive  wire**— in  platinum,  for  examptcj  no 
drawing  expensive  wires  can  afford  to  adhere  to 
particular  gauge,  because  the  requirements  are  sonic 
in  regard  to  it;  but  from  the  data  you  have  here  there 
no  difiiculty  in  any  one  determining  just  what  tfc 
resistance  will  be  or  the  size  shall  be,  or  the  weight 
any  wire  he  want-s  determined  in  terms  of  a  hundred^ 
of  a  millimeter,  which  is  about  three  times  as  small 
difference  as  you  find  in  the  thousandth  of  an  inch. 

I  don't  know  that  T  have  anytlnnj^  mure    to   say- 
suppose  I  have  made  myself  extremely  disagecable  to 
great  many  people.     I    have    troubled    a  great 
people  in  regard  to  it.     I  have  called  in  the  best  cxpc 
testimony  whichl  have  beenable  to  get  in  this  counlrj 
I  have  worked  some  of  the  members  of  the  commitieff 
night  and  day.     I  have  put  the  matter  in    type-     I    U 
the  matter  before  the  Association,     What  will  you 
with  it,  gentlemen?     (Apphmse). 

Mr,  Eustis;     I  would  mention  that  in  the  huiryl 
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writing  those  (igunrs  down  on  ihc  blackbuurcl,  Mr- 
Gurratt  omitted  to  put  in  a  3  in  the  Hrst  ijnc,  which 
should  bti  03937  [.  ^"^  '"  order  to  give  the  Association 
some  little  idea  of  the  work  thnt  has  been  undertaken 
by  the  committee  in  inhtilatint?  this  gaiif^e,  I  would 
mention  \\y^t  on  a  rough  .estimate  of  the  number  of 
figures  ncccs^Ary  to  ciiiculalc,  it  comes  out  in  the 
neighborhood  of  30,000 — probiibly  rather  more  than 
'tss;  that  is,  for  each  separate  calculation.  Now»  as 
'he  whole  thing  has  been  done  three  times,  it  would 
inatc?»a  nice  little  figure,  very  close  toward  a  round 
'oo^doo* 

Wk.Maii-i.oux:     A  few  (ricnds  of  mine  I  sec  bcgin- 

''^ng  to  smile  as   I  get  up  to  say  somcihin;r  on  the  wire 

?^iige  question,  and  probnbly  what  makes  them  smile  is 

Ide  remarkable  slowness  with  whicli  we  have  been  arriv- 

'*^g  at  any  sort  of  conclusion  relative  to  any  wire  gauge. 

T^he  committee  of  tlic  American  institute  of  Electrical 

^ngineors   has    had    thu   *;uhject   of  wire   gauge   under 

Consideration  for  a  long  time — it  must   be  two  or  three 

y^ars.     There  has  been  more  or   less  interest  taken  in 

"t  byihe  members  of  the  committee,  and  eftbrts  to  arrive 

*t  the  determination  on  what  is  proper  and  right  in  wire 

ffuuge,     I  was  very  much  interested,  as  being  a  member 

of  another  committee  (Society  of  Electrical  Engineers) 

to  report  upon  this  subject*  and  I  think   that  we  should 

appreciate  the  care,  the  precision  and  the  assiduity  with 

^hich  Mr-  Garratt  and  this   [lommittec  have  carried  on 

^leirwork.     But  at  the  same  time  I  feci  that  I  must 

*niphasizc  a  point  which  he  himself  has  alluded  to,    I 

^tii  broughi  to  this  consideration  by  remembering  that* 

*hile    a    gatigc    may   be    particularly  suited   to   the 
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requiremeais  of  one  individual,  or  set  of  indi\iduals, 
yet  it  is  of  the  utmost  importance  that  a  gau^c,  in  order 
to    bcciinit*    unlvorsjil,    shijuld     have    the    elements    of 
nsofiilnvfis    to    all    panics    who    arc   using   ^4iugc»;.       I 
notice  that  between  Uic  size  corresponding  to  No-  3 
of  Brown  &  Sharpc  gauge  and  No-  32  he  has  only  on< 
number;  there  is  only  a  diilerence  oi'  a  tenth  of  a  mill 
meter.     Nuw,  those  who  are  in  the  telegraph  busines: 
find  the  telephone  business^ and  many  other  connate  indus^ 
tries  wonid  sec  at  once  a  very  grave  objection.   It  is 
AS  Mr,  Garrati  propQscs,dialwc  may  have  several  si 
smaller  si/^es    in  tertlis  of  a  tenth  of  a  millimeter;  b 
if  we  t>cgin  to  introduce  the  subdivision  of  the  scale,  ^ 
seems  to  me  that  wc  might  just  as  well  have  no  sea 
at  all,  and  revert  to  the   principle  of  determining  thi 
diameter  by  the  thickness  in  the  first  place,  irrespective 
of  any  number,  t*r  of  any  gauge,  for  that  matter.     As 
you  all  know,  it  is  n  common  practice  in  this  country. 
and  there  seems  to  be  a  large   prepcndcrance  of  sc 
menl   in    fasor  of  determining   the   size    of  wire    b' 
thousandths  of  an  inch.     The  dilferencc  in  the  use 
systems  of  measurements  is  one  which  has  full  weigl 
of  course.     At  the  same  time  we  must   not  forget  th 
in  this  country  we  are,  so  to  speak,  married  to   (he  ol 
system  of  gauge,  and  that  there   is   only   a  very  small 
propiirtion    of  ihe    people    who    really   understand   the 
system  or  could   use  it  intelligently;  and,  therefore,  i^ 
looks  to  me  that,  while  the  system  is  very  well  udaptedfl 
indeed>  to  the  requirements  of  the  electric  light  indus- 
try* insomuch  as  It  ;iflbrds  a  long  rangi*  of  sizes  differ- 
ing from  each  other  by  very  much  smaller  difference 
than  the  gauge  at  present  in  uac;  yet,  as  wc  get  to 
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other  end  of  the  scnlc,  it  is  not  so  far  deficient  ns  it  was 
advant:igcotis  at  the  former  end.  If  wire  makers 
throughout  the  country  were  to  adopt  the  system  of 
gauge  and  draw  their  wire  in  accordance  therewith 
tht?n  if  a  telegrapher  or  telephonist  wanted  to  rewind  A 
magnet  that  wws  38  and  uanled  the  next  sixe  larger  he 
would  have  to  use  what  would  correspond  to  No-  ,12, 
and  1  find  that  the  resistance  per  given  length  vuries 
in  the  ratio  of  four;  whereas,  hv  the  present  sysletn  we 
have  a  ratio  which  varies  by  less  than  (mly  a  little  over 
90  per  cent  • 

After  due  consideration  of  alt  these  points,  our  com-' 
mittee,  which  comprises  in  lis  body  a  celehraterf 
engineer*  a  man  who  is  connected  with  the  United 
StaU'*i  siniiy  in  tht!  engineering  corps,  a  tery  skillful 
mathematician  J  has  come  to  the  conclusion  that  no 
system  c»f  gauge  in  which  the  sizes  are  defined  by  equal 
increments  of  diameter  can  ever  hope  to  meet  the 
rcquiremenls  of  the  gencml  body  of  electrical  industry; 
and  if  we  look  into  the  matter  closelj'.  we  shall  find  that 
the  gauges  at  present  in  use  have  after  all  a  great  deal 
of  comenicnce,  and  that  the  gauge  which  would  be 
based  on  the  same  principle  would  nt  least  be  entitled 
to  some  consideration  before  we  \'ote  to  adopt  dciinilcly 
and  intlict  upon  the  community  one  more  of  the  num- 
erous wire  gauges.  I  say  inflict,  not  liecausc  I  wish  to 
disparag^^  the  very  fine  work  that  has  been  done  by  your 
committee,  but  because  to  add  another  official  gauge  to 
the  number  alrcHily  existing  would  be  to  increase  tht' 
perplexity  with  which  we  are  now  so  greatly  troubled 
in  trying  to  make  calculations  regarding  wire. 

The  basis,  1  think,  of  a  proper  gauge  would  be  an 
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asyttiptotic  one — a  gauge  in  m  hich  the  sizes  ofwire  vary 
wilh  the  resistance  or  the  sectional  nroa  »s  a  function, 
as  a  variable  quantity,  so  that  the  ratio  would  be  repre- 
sented by  a  curve-  which  is  hyperbolical,  somewhat 
nearly  like  the  curve  of  the  present  Brown  &  Sharpe 
gauge.  I  think  it  would  be  proper  to  modify  these 
gauges  by  introducing  some  intermediate  sizes.  In  that 
cases  as  it  Will  readily  appear,  ii  uoulcl  be  possible  to 
represent  all  the  numbers  of  gauges  hy  formula;,  so  that 
knowing  one  gauge  or  the  diameter  of  a  gauge,  aa 
electrician  or  a  mathematician  could  easily  calculate  all 
the  others,  and  derive  all  the  properties  belonging  to 
the  olherji,  and  if  he  were  using  formula;  he  could 
introduce  the  formula:  ilself  Lind  in  that  way  arrive  at 
the  properticii  of  all  others  by  the  usual  method  of 
elimination  of  quantities. 

Mk,  Gakkatt;  Will  the  gentleman  kindly  giveafl 
example  in  gauge  calculation  which  an  unintelligent 
man  could  make  or  the  IJrown  &  Sharpe  gauge  or  the 
Birmingham  gauge,  which  he  could  not  make  by 
measuring  wire  by  the  diameters  in  tenths  of  a  milli- 
meter? The  gentleman  made  the  stntement  that  the 
metrical  system  was  unfamiliar  to  the  general  run  of 
people  and  therefore  they  could  not  tise  it  with  the 
facility  wilh  which  they  could  use  the  I^rown  &  Sharpe 
gauge.  Will  he  kindly  give  -nie  such  an  example,  or 
will  he  sUitt  one  on  the  blackboard  himself? 

Mk.  MAtLT.otfx:  1  think  1  should  state  that  you  And 
in  practice  that  the  electricians  or  the  men  that  Mr. 
Carratt  refers  to,  the  linemen,  would  not  go  to  the 
trouble  of  nuiitiplying,  lecause  a  great  many  of  them 
could  not  multiply  two  quantities  of  two  figures  each- 
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Mr.  Garratt:  You  said  they  could  make  the 
calculation  more  easily  witU  Brown  &  Sharpe's  gauge 
than  they  could  with  the  metric  system. 

Mr.  Mailloux:  I  did  not  intend  to  say  so- 

Mr.  Garratt;  Then  I  misunderstood  you,  sir,  and 
you  did  not  say  it. 

There  is  one  other  thing-  The  gentleman  said  it 
would  be  good  to  have  the  gauge  on  the  same  principle 
as  those  now  in  use.  "Wiil  he  be  kind  enough  to  slate 
the  principle  on  which  present  gau^'cs  arc  made? 

Mk,  Mailloltx:  Thu  Uroun  &  SharjK'  gauge  is  the 
only  one  which  may  be  said  to  have  iiny  principle  at 
all  in  it.  The  others  arc  a  merely  arbitrary  form  of 
gauge  which  has  come  from  long  usage  and  custom 
with  reference  to  convenience,  and  when  1  spenk  of  ihc 
objections  to  a  gauge*  I  do  not  refer  to  the  electrical 
features  of  the  gauge  only,  because  I  believe  that  a 
gauge  which  can  have  any  hope  of  being  univcr&al 
mu&t  be  applicable  to  other  requirements  besides  those 
of  electricians.  It  is  a  custom  in  mciisuring  sheets  of 
metal  and  various  other  things  in  commerce,  to  measure 
by  sizes  like  that,  and  I  think  it  would  be  doubtful — it 
is  doubtful  in  my  mind  if  a  system  of  that  kind 
could  be  made  applicable  to  those  uses.  Now  the 
basis  of  the  Brown  &  Sharpe  gauge  can  be  represented 
by  drawing  a  triangle  having  a  certain  definite  length 
and  u  certain  base. 

Mr.Garkatt:  Shall  I  state  the  dimensions  of  the 
triangle  for  you?  Will  you  please  give  them  to  me 
that  t  may  place  them  on  the  blackboard- 

Mr.  Maii^loux:  I  do  not  know  the  figures  at 
present*       1   know   it  can  be   represented  by   a    curve 


wliich  is  more  or  less  accurate.  The  trouble  with  th' 
Brown  &  Sharpe  gauge  is  that  the  ratios  are  not  uniform, 
but  they  could  be  made  so,  and  I  think  it  would  be 
possible  to  construct  a  gauge  having  an  asymptotic 
Curve  ns  a  basis  which  would  be  thoroughly  scientific 
and  salisfactory.  I  wtll  say  that  I  do  not  cliiim  to 
understand  the  matter  so  fully  as  perhaps  the  gentleman 
himself  does.  He  has  gone  into  the  matter  more  fully 
than  I  have.  Other  business  has  called  me  away  fn>m 
the  study  of  these  things,  but  I  am  fully  convinced, 
nevertheless,  that  there  is  some  consideration  in  (hvor 
of  the  other  gauge  and  that  while  this  may  be  entirely 
eatisfactory^and  while  it  has  great  advantages  on  account 
of  lis  metric  basis,  which  I  recognize,  yet  it  cannc»t  be 
denied  that  it  docs  not  answer  the  purposes  of  '>*fL- 
Other.  l| 

Mr,  Garratt:  I  will  say  in  regard  to  an  asymptotic 
gauge  that  I  corresponded  as  far  as  I  could  with  every 
maker  and  user  of  wire  in  this  ccuntry  and  abroad,  and 
I  found  just  one  gentleman  who  advocated  it»  and  he 
was  a  distinguished  madicn.atician  in  the  United  States 
Army — Captain  Michaclis,  of  Troy,  I  corresponded 
•with  him  on  the  subject  and  we  could  not  come  to  any 
very  good  understanding-  The  asymptote  is  the 
properly  of  a  tangent  to  a  parabola  at  irilinitc  distance. 
To  state  it  in  arother  way  it  is  a  straight  line  which 
approaches  nearer  and  nearer  to  a  curve,  but  would 
never  reach  it,  even  if  it  was  extended  infinitely.  I 
did  not  find  any  other  man  in  the  United  States — 1 
have  now  found  another — who  advocates  such  a  gauge- 
In  regard  to  the  Brown  &  Sharpe  gauge,  I  do  not  think 
it  was  right  for  the  gentleman  to  suggest  to  have  a 


gauj^c  un  the  same  principle  us  Ihc  Brown  &  SharpCf 
when  that  principle  could  not  be  stated  by  him.  Then, 
in  regard  to  just  one  more  thing — he  said  a  gauge 
should  be  used  to  measure  sheet  metal.  The  properties 
of  plane  sunaces  and  of  rectilinear  solid  bodies  f<iIlow 
simple  machcmaticiil  laws.  Will  the  gentloman  kindly 
state  5omc  calculation  in  regard  to  sheet  metal,  it$ 
properties  by  weight*  strength,  or  anything  cf  the  kind 
which  can  be  mnrc  readily  calculated  by  the  Brown  & 
Sharpc  gauge,  or  as  easily  calculated  as  it  can  be  by 
the  metric  system  ? 

Mr.  Maii.loux:   That  t<i  not  thr  qiie*itinn. 

Mr.  Garratt;     Then  I  did  not  understand  you,sir; 

Mk.  Majkloux:  I  think  the  t)uesiii>n  bears  more  on 
what  people  have  been  doinjj,  and  on  what  we  can 
make  thorn  do.  I  have  no  doubt  it  is  easy  enough  to 
m.iko  a  far  more  scientific  gauge  than  peoplecould  use. 
Wc  have  the  experience  of  this  country  in  the  rapidity 
with  which  it  ha<i  iiduptcd  the  mt-tric  system.  I  myself 
prefer  the  metric  system  to  all  others  and  use  it  a  great 
deal.  1  believe  tliat  in  chemical  work  it  is  the  only 
system  by  which  satisfactory  work  can  be  done-  But 
at  the  same  time  I  note  that  it  is  not  going  into  use  with 
very  great  rapidity.  I  note,  on  the  other  hand,  that  it 
is  being  adopted  in  this  country  with  great  slowness, 
and  I  doubt  if  the  present  generation  will  e\*cr  sec  the 
metric  system  in  use  in  this  countrj'.  What  I  have 
reference  to  is,  that  as  people  arc  accustomed  to  gauging 
thickness  by  a  certain  tigurc,  we  must  not  give  them  some 
thing  which  is  so  radically  different  that  by  its  very 
radicalness  we  shall  make  people  object  to  it. 

Mr.  GarrAtt;  I    have    no   reply   to    make  to    the 
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gcntlcman^s  objections.  I  did  not  understand  that  Xh 
work  of  this  committee  wa!£  to  consider  tlie  peciiiiari 
of  mcnV  minds,  in  adopting  that  which  they  ought  not  to 
adopt.  I  was  instructed  .six  munths  agu  th^tt  tlic  report  uf 
the  Inst  committee  was  accepted.  That  report  embodied 
the  fact  that  we  lay  aside  the  British  standard  gauge  and 
accept  the  metric  measuring  of  wire.  The  work  of 
this  last  six  months  has  simply  been  to  put  that  into  a 
suitable  mathematical  shape.  I  understand  that  that  is 
the  report  of  this  commitlcc.  I  am  not  reporting  on 
what  I  think  people  will  do.  I  am  reporting  on  the 
mathLMiiatical  properties  of  the  system  of  measuring 
which  was  adopted  six  months  ago.  As  I  say*  the 
United  Stales  Government  has  adopted  the  metric 
system-  As  a  professional  chemist  t  agree  with  the 
gentleman  in  his  statement  that  it  is  the  only  system 
you  can  use  in  chemistry.  Ifhc  had  calculated  as  much 
in  connection  widi  wire  as  I  have  he  would  realize  the 
the  extreme  facility  o(  making  such  calculations  by  the 
metric  system  and  1  have  no  reply  to  make  to  the  qu 
tion  of  people  not  adopting  the  metric  system.  I  believe 
that  every  person  lamilirir  with  it  thinks  that  it  will  be 
adupled-  The  gentleman  refers  to  the  gauge;  there  is 
jio  gauge.  I  sUtcd  simply  that  from  this  tabic  here  we 
can  calculate  the  properties  of  wire  to  the  hundredth  of 
a  millimeter,  which  is  three  times  as  fine  as  the  present 
sy!item  of  work  from  a  thousandth  of  an  inch-  The  unit 
of  a  terlh  of  a  millimeter  seems  peculiarly  adapted  to 
fine  instruments  of  precision.  The  ten  thousandth  of 
an  inch  is  too  Rne,  hut  the  tenth  of  a  millimeter  deems 
to  be  just  about  the  limit  of  ordinarily  fine  measuring 
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apparatus,  like  the  micrometer  screw  which  nil   elec- 
tricians use  in  their  calculattun.s, 

Dr-  Mosks:  Mr.  Chairman  and  members  of  ihe 
convention:  I  feel  a  certain  diffidence  in  speaking  on 
this  subject*  from  the  Tact  that  my  name  appear!^  on  that 
committee  as  a  member  of  it-  I  wonid  say  thnt  though 
I  am  A  member,  all  of  the  credit  of  the  work  is  due  in 
varit'inf;  proportions  to  the  other  members  of  the  ef>m* 
mittee.  The  honor  of  bcirj^^  put  there  by  yourself  was 
one  that  I  appreciated,  and  when  called  upon  to  do  my 
share  of  the  work  I  was  unfortunately  sick,  and  since 
then  I  was  abroad  and  have  not  been  able  in  the  last 
few  wpvks  to  participate  in  the  labors  of  the  committee. 
I  feel,  too,  a*  if  I  ou^ht  t*>  give  the  meed  of  praise  to 
my  co-members  on  that  committee  for  the  very  comprc- 
hensi^  e  and  laborious  work  that  they  have  accomplished. 
I  also  feci  as  if  I  should  say,  in  view  of  the  pmbabic 
adoption  of  the  report,  that  the  metric  system  is  one 
so  well-known  and  so  generally  used  at  present  thai 
there  IS  nn  necessity  for  us  to  advocator  it  as  a  atandard- 
The  government  has  done  so  already.  Other  govern- 
ments, even  the  Gcrfnin  government,  opposed  as  it 
is  to  the  Trench,  hive,  in  a  certain  disguise,  adopted 
the  metric  system;  they  were  forced  to  do  it;  so  that 
wc  must  for  the  present  not  consider  the  advisability  of 
adopting  the  metric  system,  becatjse  it  forces  itself 
upon  us,  and  if  we  acknowledge  it  we  simply  acknowl- 
edge the  inevitable.  But  there  is  some  weight  in  a 
remark  made  bv  Mr,  Matlloux  that  1  would  like  to  call 
attention  to,  and  Mr,  Garratt  sounded  the  keynote  of  it 
when  he  said  it  was  impossible  to  consider  any  standard 
of  conductivity,  because  it  was  something  tliat  varied 
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with  all  of  the  commercial  metals.     It  is  a  very  import^ 
ant  thing  that  there  should   be   some  stanilnrtl   nKvayj 
but     nlicic    you    have    the    c^^^cntial    standard    alwayl 
varying  it  is  very  ditlicult  to  fix  it.     But  we  have  in  the 
use  of  the  units  themselves  the  adoption  of  the  mctria 
system-     Wc  are  employing  them  constantly  for  all  th( 
varying  mnods  and  tenses  of  the  current*  and  why  raai] 
we   not  adapt   them    to   the    uses  of  ihe  consumers 
wire,  since  ultimately  what  is  to  be  determined   is  th< 
resistance  uf  tlie  wire—sinve  it  is  the  i^sist^inee  of  th4 
wire  entirely  independent  of  the  material  that  has  to 
calcuhUed  by  the  electrician,  it  is  of  the  utmost  import^ 
ance  that  we  sh<ndd  be  able  to  calculate  the  resistance 
rapidly.     Now,  the  resistance  varies  in  any  two  specif 
mens  of  wire.     I  take  a  wire' — it  measures  such  an^ 
such  resistance;   I  twist  it  aecidcntatly — it  measures 
ditlerenl  resistance.     So  we  have  lo  take  something 
wc  find  it,  and  determine  what  wc  have  or  what  w< 
wantp    Now,  I  d(>  not  like  Ici  >ipcak  always  in  prophetic 
mood;  but  I  think  the  day  is  not  tar  distant  when  w^ 
shall  have  measures  of  resistance  that  will  he  as  portable 
as  a  Trown  &  Sharpe  wire  gauge.     I  think  that  we  wil 
be  able  to  take  an  ordinary  lineman  and  give  him  tliid 
insti'umcnt,    and    lei    him    say   such   and   such    is   th^ 
resistance  measured  on  a  dial,  if  you  please,  of  sac 
and  such  a  len^th^  measured  for  him,  and  in  the  natur 
of  the  instrument  ilscif,  constant  and  independent  o| 
his  erroneous  observations,     lie  lakes  a  certain  resist 
ancc  of  a  certain  unit,  and  if  he  can  multiply — and  H 
has  probably  been   laiiglit  how  tu  multiply,  thoLgli   h< 
has    not    verj-    extended    mathemaiical    knowledge- 
he  can  multiply  that,  and  let  the  unit  be  an  inch,  a  yarc 
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a  meter — iinyihing  you  please,  he  simply  multiplies  it 
by  the  number  of  units  that  he  wishes  lo  multiply  by, 
and  lie  lias  his  result  accurately  given.  Now,  I  do  not 
say  that  that  machine  is  invented;  but  I  say  that  it  is 
possible  to  invent  fiueh  a  machine,  and  to  make  it  most 
exact  and  very  p<jrtable,  Nuw,  it  is  immaterial  to  mc 
whether  my  wire  is  iron,  or  f^old,  or  silver,  or  whether 
it  has  a  conductivity  of  A,  H,  C  or  D,  as  long  as  I  get 
the  greatest  amount  of  conductivitj-  for  the  least  amount 
of  resistance  reciprocally  for  a  pivon  wcipht  in  hard 
cafiii-  That  is  all  I  M'ant  to  deiermine.  When  once 
that  is  determined,  why,  I  give  my  order  to  Tom,  Dick 
or  Harry,  and  the  iti»n  who  gi^cs  me  the  most  conduc* 
tivity  for  the  least  money  gets  my  order.  It  is  quite 
immaterial  to  me  whether  it  is  No,  38  or  No.  32,  The 
little  difference  in  the  space  that  a  wire  occupies  in  a 
concealed  fitting*  or  in  a  pipe  that  brings  it  to  a  light  or 
to  a  telephone,  does  not  impress  mc  as  beiag  a  matter 
of  any  very  great  importance.  The  insulation  varies 
so  in  thickness,  and  as  nearly  alt  wires  arc  insulated 
that  arc  at  present  in  use,  it  is  immaterial  for  us  to 
consider  very  absolutely  \^hat  the  exact  diameter  is. 
It  is  something  entirely  outside  of  the  financial  question- 
Thc  question  is:  What  is  the  resistance,  and  what  is 
the  cost?  Now,  those  things  will  scUlc  themselves  the 
instant  wc  have  a  little  piece  of  apparatus  by  which  wc 
can  take  a  unit  of  length  and  determine  its  resistance, 
and  let  that  be  done  by  the  most  uneducated  person. 
I  woukK  as  1  said  in  the  beginning,  again  extend,  if  it 
is  peimittcd  to  me  as  a  member  of  tiio  committee  who 
waives  any  right  to  the  praise,  the  thanks  of  tlie  con* 
vention    to   the   laborious   members  of  the   committee 
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who  huve  sacrificed  the  tnklnight  oil   for  the  benefit  of 
our  Association.     (Applause.) 

Mk.  MA»o^:  If  I  undcrManil  Mr.  Garratt  rightly, 
he  states  that  one  mailer  was  decided  at  the  aimiiai 
meeting  past  of  the  Association,  namely,  that  the  Assc 
ciation  adopt  this  system. 

Mr.  Gakratt:     Accepted  it, 

Mr,  Mason:     Accepted   this   system.     I  wmdd  lilc" 
to  ask  the  Chair  1o  inrorm   uh  where    it   leaves  us  now. 
As  I  u^dc^^tocd  from  Mr.  Garratt,  the  committee  was 
contiiiucd  tu  perform  certain  ciericnl  work.     If  that  is 
so,  it  is  simply  lor  us  to  determine  whether  or  not  %} 
have  done  their  work.     If"  1  understood  him  correctly" 
we  are  not  tulled  upon   now  to  discuss  the  question  of 
this  or  ihat  giiupc,  but  of  llic  quality  of  this  work,  and 
whether  wc  will  accept  these   tables.     Will   the   Cha) 
please   decide   that?     I    would    say    that    I  remember" 
rend  in  jc  in  our  electrical  newspapers  that  the  report  i 
the  committee  was  adopted. 

The  President  (reading  fiom  the  minutes  ol  the 
Inst  convention) :  Mr.  Flowers,  ol  Troy,  made  a  motion 
that  the  matter  should  be  left  In  the  hands  of  the  com- 
mittee Ibr  a  further  term,  aiul  that  the  committee  be 
increased  to  five,  with  instntctions  to  report  further 
at  the  next  semi-annual  convention,  and  that  in  the 
meantime  the  report  of  the  committee  be  accepted  (the 
report  was  accepted  and  placed  on  file),  and  such 
suggestions  as  they  made  be  carried  out  in  regard  to 
printing  copies,  so  as  to  enable  the  members  of  this 
Association  to  laniiliariite  tliemselvcs  with  the  new 
gauge  in  case  it  should  he  adopted  at  the  next  meeting. 
Now,  is  the  case  thoroughly  understood?    TIic  fact  it 
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the  niatltr  was  referred  back  to  the  coinmtHcc,  and  it 
hns  conic  up  in  the  shape  of  a  report. 

Mr.  Mason:  The  mistake  arose  from  the  misuse 
of  the  word  accept.  In  parliamentary  usaj;e»  accept  is 
tantamount  to  adopt, 

Thh  Pkksuiknt:  No;  you  can  accept  a  report  and 
place  it  on  (tic  ^hMthout  adopting  it. 

Mtt.  Lynch:  I  would  like  to  suggest  that  Mr. 
Garratt  add  to  his  already  vcr\-  cxccllcnr  report  a 
column  showing  the  safe  current-carrying  cap;ieity  of 
the  wires  at  diftcrent  temperatures-  It  would  be  a  lact 
for  our  country  nicnibers  that  would  be  very  acceptable 
to  them. 

Mtt.  Garratt:  I  would  a;ay  it  is  simply  necessary 
to  multiply  the  t.ible  of  areas  by  a  simple  constant.     I 

lieve  that  Mr  Jamieson  found  that  in  tlie  British  navy 
le  safe  limit  should   be  one  and  a  half  amperes  to 

e  millimeter  in  section.  That  is  nither  a  larger 
allowance  of  copper  than  we  have  used  in  this  country, 
but  yon  will  find  any  quantity  of  rel'erenees  ta  thai,  and 
all  you  have  lo  do  is  to  lake  your  area  and  multiply  it 
by  H  simiite  constant  which  you  can  nicni«;rize. 

Mk,  Lynch  :  Would  n't  it  be  possible  to  have  a  few 
of  those  constants  placed  on  this  table? 

Mr.  Garkait:    Certainly. 

Mh.  Lykcii:  I  thirk  to  a  great  many  of  our  mem- 
bers it  would  be  extremely  necessary. 

Mk-  Gakbatt;      If  I  am  so  instructed,  I  will  do  so. 

Mk.  L^ncii;  Is  it  neccssury  to  make  a  motion  to 
that  eficci; 

TitE  Piibsiofint:    No. 

Mr-  STEfARr;     I    have  heard  what  has  been  said 
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for  and  against  the  report  of  this  committee,  nnd 
would  add  my  voice  to  what  Dr.  Moses  and  others  have 
stated  in  commendation  of  the  adminibtc  work  done 
by  the  committee.  They  liave  gone  nito  the  subject 
most  laboriously  and  intelligently,  und  I  think  the  least 
we  can  do  under  the  circumstances  is  to  adopt  the 
report  of  the  committee.  They  were  appointed  a  year 
ago;  they  have  gone  through  the  subject  as  thoroughly 
and  laboriou.sly  as  possible;  they  have  given  us  the 
benefit  of  the  work  done,  and  they  have  produced  it 
here  in  a  most  intelligent  and  thorough  way*  and  1 
would  dicrefore  move  that  the  report  of  the  comniitlce 
be  adopted. 

Mk,  LvNCn:    1  second  the  motion. 

Mr,  Piti-;i.I's:  I  would  like  to  ask  what  the  signific- 
ance would  be  of  adopting  the  report.  Will  the 
Association  be  committed  to  promulgate  this  as  a  wire 
gaage  and  rucoimiRMid  its  adoption  as  a  wire  gauge,  or  ' 
nut?  Now  much  has  been  said,  but  too  much  canno^ 
be  said  of  the  value  of  this  work,  ^M 

The  PRp-sroEXT:  I  will  answer  that  question  of 
yours  first-  If  this  report  be  adopted,  then  this  I 
Association  pledges  itself  and  its  members  pledge 
themselves,  or  each  one  pledges  himself  individually.to 
carry  out  the  law  laid  down  by  this  report.  You  may 
call  it  whatever  you  please,  but  this  committee  reports 
a  method  for  measuring  wire  which  we  will  adopt  if 
adopt  the  rcport- 

Mk.  Phei-ps:  The  key  to  what  I  was  going  to  say  is 
furnished  by  Mr.  Garratl  in  his  remarks  a  little  while 
ago,  when  he  said  there  is  no  gauge.  It  is  an  inlinilcly 
useful  compilation.     A  useful  system  is  here  provid 
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for  ordering  wires  by  diameter,  and  a  great  step  in  my 
judgment,  is  laken  and^'iiined  in  usini;  metric  diameters 
instead  of  ineh  diftmclers.  Hut  I  should  hesitaic  myself 
to  assist  in  proniulgfiting  a  wire  gauge.  I  think  if  wc 
wcTc  tu  tliink  (he  matter  well  over,  in  view  of  Mr< 
Garratl's  remark  that  there  is  no  gu:iye,  unless  you 
choose  to  call  it  so,  but  an  almost  intinilely  useful  aid 
to  the  manufacturer  and  <irdercr  of  wire  and  if  the 
AssoeialJon  can  promulffate  this  information  in  a  way 
to  make  it  useful  to  everybody  having  to  make,  l^uy  or 
use  wire,  and  by  so  doing  put  a  peg  in  towards  the 
further  use  of  the  metric  system,  that,  it  seems  to  me, 
will  be  a  useful  thing  to  do,  but  do  not  let  us  call  it 
a  new  wire  gauge.  We  have  got  mare  wire  gauges 
than  we  want.  You  see  my  idea,  Mr,  President?  I 
would  like  to  hear  from  Mr.  Garratt. 

Mr.  Gh\rratt:  There  is  no  wire  gauge  About  it. 
If  I  understand  the  maltcr  right,  the  electric  rtrc  light 
men  will  use  a  detiiiitc  number  of  wire,  perhaps;  the 
inc:indeseent  men  will  use  a  certnin  other  dctinitc 
number;  the  men  who  make  hairpins  will  use  other 
numbers.  They  will  have  these  sizes,  and  it  doesn't 
make  any  difference  whether  you  express  them  in  tenths 
oi  a  mlllimeier,  in  thousandths  of  an  ineh  or  any  other 
mensurc  you  see  fix.  AH  that  I  advocate  is^  ihpt  wc 
cxp^e^s  the  size  of  the  wire  wc  use  in  the  metric 
sjstem,  and  not  by  an  aibiErary  number  which  means 
nothing. 

Mr,  Phelps;  It  is  very  gratifying  to  know  that 
practice  of  ordering  wire  by  diameter  has  been  con- 
stantly growing  of  late  years.  It  has  been  found  a  sort 
of  necessity  by  people  who  require  wire  ofany  accuracy. 
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Part  of  the  work  hns  already  been  done.  We 
accustomed  to  ordering  by  diameter,  but  mostly  use 
thousandths  of  an  inch,  This  iufonnution  will  enable 
people  to  use  3  belter  unit  of  diameter^  and  that  is  the 
m.'iin  function  of  it^  and  tlic  information  supplied  here 
of  the  physical  properties  of  wires  based  upon  their 
diameters  is  something  wc  have  not  had  before,  and,  as 
I  fiaid  before,  should  prove  infinitely  uftcfuL  ^M 

Mn,  Garratt:  If  you  introduce  this  asymp<jtt^l 
curve  ^oi]  are  inirodijcing  tht;  <juciition  of  high  ni-iihe- 
matics  again;  you  are  plunging  us  again  into  »  new 
gauge;  you  are  plunging  us  into  something  that  is 
purely  arbiirary.  It  will  be  a  laborious  ihin^  for 
thousands  of  people  in  the  United  Stiites,  Wc  nicasurv 
ground  by  feet  and  rods;  wc  measure  length  by 
thousand  feet;  why  not  express  our  wires  in  diamcte^^ 
anci  by  the  metric  system. 

The  Pricsidknt:  1  suggest  to  the  Association  that 
you  make  this  the  special  order  for  a  Hxed  hour  on 
Thursday,  and  that  will  give  the  gentlemen  an  oppor- 
tunity  of  studying  the  detiuU  and  coming  intelligently 
up  to  the  work  again, 

Mk.  Mason;   1   move  that  this  matter  be  laid  on   the 
table  and  be  the   special    order    for    the    opening    oX 
Thurdav's  session. 

The  motion  was  carried, 

The  Presioknt:  In  the  abscnccof  Mr.  Slattcry, 
was  to  have  read  a  p"apor  on  electrical   distribution  by 
means    of  alternating    curenbi,    we    will    take    up    the 
partial  report  made  by  the  Cununittcc  on  insulation  and 
construction  of  plant. 

Mr.  Robinson:    I  would  like  just  a  word  here 
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reference  to  thnt  report  as  a  member  of  that  committoc. 
I  have  read  a  rough  draft  of  the  partial  report  the 
committee  hns  mude  and  not  bring  able  to  endorse  the 
report  before  it  is  presented  to  the  convention  I  would 
>  say  that  Ihe  committee  as  a  whole  have  rc$i;^ned  from 
the  work,  and  as  I  could  not  endorse  what  they  said  I 
cotitd  not  resign  with  them.  Finding  myselfin  afimnll 
minority,  not  even  a  fighting  minoritj*,  1  would  ask  you 
to  accept  my  rcMgnation. 

Tub  Prksjdhnt:  Gendemcn  of  the  Association  you 
have  the  verbal  resignation  of  Mr.  Robinson  before  you. 
lie  begs  to  tender  his  resignation  as  a  member  of  Ihe 
committee  on  proper  insulation  of  wires  and  proper 
iniitallation  and  construction  of  plant.  The  reason  lie 
gives  for  that  is  that  he  is  urablc  to  subscribe  his  name 
to  the  contents  of  tliis  partial  report.  Therefore,  he 
tenders  his  resignation.  What  will  you  do  with  the 
resignation  ? 

A  MEMimfi:  I  move  that  the  resignation  be  ac- 
cepted. 

The  President  put  the  question,  but  no  one  voted. 

Tiru  Ptti:siDENT:  Gcatlcmen  of  the  convention: 
Vou  arc  here  to  perform  whatever  duty  is  assigned  to 
you  in  the  regular  order  of  the  work.  No  man  need 
be  ashamed  to  x'ote  on  anything.  Every  man  should 
have  an  opinion  of  some  sort^  and  he  should  be  able 
to  express  that  fearlessly.     Again>  I  put  the  qucslion- 

Mr-  Oarratt:  We  do  not  undcn;tand  what  Mr, 
Robinson  resigns  from, 

Thk  Pk^siuknt:  He  ofilrs  his  resignation  from 
the  committee  on  proper  insulation  of  wires  and  proper 
installation  and  construction  of  plant.  ■ 
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Mr.  DilCami':     Mr-  Robinson  is  tn  a  very  aw  kwarc 
position.     He  i.s  in  ^o  stn.!!!  a  minority  that  he  fccU  it 
would  be  presumptuous  for  him,  1  suppo^fc,  to  make 
report 

Mr.  Rchiinsun:  Is'o^  sir.  I  would  like  to  reply 
Mr  IJcCamp  in  liiat  matter,  and  say  that  I  received  a 
rough  draft  of  the  partial  report  late  on  Monday  and 
therefore  could  only  study  throiif^h  it  hastily  and  sup- 
pojiing  they  w  ore  going  to  make  a  report,  until  yesterday, 
I  was  totally  unprcpfircd  to  make  any  report  whatever, 
I  beg  that  you  will  accept  niyftresignalion  and  let  me 
out  of  the  scrape-  ^ 

Tim  President:     I  think   it  is  only  fair  that  the" 
resijjnation  be  accepted  or  rejected.     Again  I  plucc  the 
question  before  you.  ^| 

The  motion  to  accept  Mr.  Robinson^s  resignation  was 
then  carried.  ^ 

Thi;  pRK^iiDENT;  Before  plneing  this  paper  in  the" 
hands  o1  the  Secretary  to  be  read,  I  bc^  to  say  that  on 
a  date  which  I  am  unable  to  find  in  the  correspondence 
this  committee— cither  all  six»  or  one  of  its  members, 
perhnps  more,  wrote  lo  mo  asking  that  the  Natinnat 
Eleclric  Light  Association  furnished  them  with  a  lund 
of  $1,000  to  carry  on  dicir  investiyations  and  guarantee 
the  cusit  of  repair  to  any  apparatus  that  might  b^l 
damaged  in  ihc  course  of  theirinvcsliyations — appanilus 
which  was  to  be  supplied  lo  them  from  the  Universityj 
of  PcnnsyUania;  also  that  an  assistant  be  furnished  a\ 
$3,f)0  a  day.  t  laid  that  corr(*spondencc  bolore  thd 
Executive  Ccmunittce  which  met  in  Boston  on  June  9th. 
The  tomnutlcc  luund  only  one  course  open  10  them. 
The  funds  of  this  Association  arc  applied  to  it:^  runninjE. 


expenses,  with  which  you  itro  all  f:iiTiilinr,  Tlicrc  was 
no  such  &iim  on  hand  iv  b«:  tvrni'cJ  over  tu  ihc  committee. 
Nothin*;  more  was  beard  irvmi  the*  connniticc  uniil  this 
paper,  with  quite  a  column  of  printed  matter,  was  sent 
in  ycstenliiy  or  the  day  Ik^Io-'c  to  the  National  Electric 
Light  Association.  Now  this  paper  is  sij^ncil  by  Edwtn 
J,  Houston,  chairman,  William  D.  M:irk«,C3rl  IIer!ng 
and  M-  M.  Garvcfj  and  is  not  signed  by  Mr.  Robinson, 
and  the  ica-^on  he  gave  for  his  resignation,  independent 
of  thitt  piper,  was  that  lie  could  not  subscribe  to  the 
subject  matter  contatneil  in  ihi^  report, 

Mr.  Secretary,  read  the  repiirt- 

The  Icillowing  report  was  then  read  by  the  Srcrctary, 


REPORT  OF  THE  COMMITTEE  OF  THE  NATIONAL 
KLECTRIC  Ll<;ilT  ASSOCIATION  ''ON  PROPER 
INSUI-ATION  OF  WIRES  AND  PROPER  INSTALLA- 
TION AND  CONSTRUCTtON  OF  PLANTS," 

The  committee  appointed  by  your  hononibic  body 
hereby  respectfully  submits  the  foHowinp  report: 

The  rapid  f^rowth  of  the  cirrtrir  lighting  interests 
during  the  last  decade,  the  large  investments  already 
made  in  such  interests,  together  with  the  still  greater 
growth  that  is  probable  in  the  near  future,  have  strongly 
impressed  your  committee  with  the  important  nature 
of  the  work  intrusted  to  them. 

Your  committee  fully  rccog;nized  the  fact  that  any 
report  to  an  As^iociation  that  represents  the  leading 
electric  lighting  interests  of  the  country,  would  natur- 
ally be  expected  to  be  of  a  thorough  character;  they 
therefore  determined  as  far  as  lay  in  theit  power,  to 
spare  no  labor  in  the  performance  of  their  work. 
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The    duties    charged    on    the    commtttcc    naturally      , 
divide  themselves  into  tvro  general  classes,  vie:  ^M 

Fits!.  The  proper  insulalior  of  the  wires  or  leadiug 
conductors, 

StCi^^SiJ-  I'he  proper  installation  And  construction  oi 
Uic  plant  as  far  i\*s  relates  to  the  inoculation  and  protcctio^_ 
of  Ehe  machines,  lamps,  conductors  and  aecessorieiflB 
and  to  tlie  saltty  of  consumers,  attendants  and  build* 

ings. 

* 

The  first  hranch  necessitates  an  exhaustive  and  care-" 
fully  planned  series  of  practical  tests  as  to  the  insulatio^_ 
of  the  leading  vvircii;  tlic  »econd,  the  preparatiun  of  ^M 
Code   of  Rules,  based  on   actual    experience    {or   the 
geneiiil  uistallation  of  the  plants  both  so  far  as  concem^H 
the  insulation  thereof,  and  for  its  protection,  a?  well  a^^ 
that  of  the  consumers,  attendants  and  buildings;  or,  in 
other  words,  to  provide  for  such   an  installation  of  the 
plant  as    will    best   ensure    the  protection  of  life   and 
property.  ^H 

Referring  to  the  first  branch  of  its  work,  your  com- 
mittee apprt-ciates  the  fact  that  a  mere  theoretical 
discussion  of  the  subject  vvonki  prove  of  but  little 
value  to  an  Association  composed  of  men  practically 
engaged  in  electric  lightin;^.  Thoy  arc  nwarc  that  con- 
siderable valuable  data  have  already  been  accumulated 
concerning  the  high  insulation  required  (or  telegraphic 
cables,  especially  submarine.  They  arc  also  aware  that 
laboratory  tests  have  been  made  of  ordinary  electric 
wirejt.  These  data,  however,  cither  refer  to  condnctoni 
not  included  in  the  scope  of  your  committee  s  investiga* 
tion.s,  or,  though  referring  to  electric   light  conductors^^ 


—  &7  — 


have   been   made  under  candition^   tli:*t   would  render 
them  of  but  little  practical  value  in  this  connection. 

Your  committee  tlierefore  planned  to  make  a  careful 
series  of  practical  Ic-sts  under  condiltons  as  nearly  as 
possible  similar  to  those  to  which  the  conductors  are 
actually  subjected  in  existing  installations. 

The  committee  determined  to  limit  their  investiga- 
tions chiefly  to  the  teacl-s  th:it  :ire  ordinarily  used  in  arc 
and  inLandesccnt  lighting,  subjecting  them  during  such 
tests,  as  nearly  as  possible,  to  the  various  disturbing 
or  other  conditions  that  are  met  with  in  actual  practice. 
They  hope  by  these  means  not  only  Co  obtain  data  by 
which  the  nilative  commercial  efficiency  of  thcdiflercnt 
wires  in  the  market  could  be  dt-ttTmined,  hut  also 
possibly  to  lead  to  the  determination  of  the  best  condi- 
tions to  be  observed  in  the  manufacture  of  iiiMilrtted 
wire,  in  order  to  insure  the  production  of  the  most 
ser\'iceab!e  material. 

Tests,  such  as  those  contemplated*  and  of  necessity 
required  by  the  character  of  the  work,  not  only  allied 
forcxccs^iivc  labors  on  a  part  of  the  committee,  but  also 
forthcuffc  of  specially  dcsignedapparatus.  Although  the 
committee  bad  the  use  of  the  well  etjuippcd  electric<il 
laboratory  of  the  University  of  Pennsylvania,  kindly 
placed  at  their  disposal  by  Prof.  Marks,  one  of  the 
committee,  and  the  use  of  valuable  appanitus 
belonjrin^  to  other  members  of  the  committee 
additionnl  apparatus  was  required,  which^  if 
specially  dc£i;^ned,  must  be  purchn^ed,  or  if  cf 
existing  tyjKrs  must  be  borrowed.  Then  loo  the  servi- 
ces ol  an  assistant  were  required  to  start  and  Inok  after 
the  fire  for  the  steam  engine,  clean  out  the  boiler,  run 
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circuits,  and  do    such    other    work    as   the    committer 
could  not  be  expected  to  do. 

In  order  to  obtiiin  tor  these  tests  currents  similar  to 
those    in    actual    practice*    various    dynamo    electric    ' 
machines  would  necessarily  have  to  be  borrowed-        ^J 

In  view  of  these  l;ict»,  tlic  committee  deemed  it  b^H 
fbir  to  request  the  Association  to  guarantee  a  sum  suf- 
ficient to  meet  actual  expenditures,  and  further  to 
iissume  rtsponsihilities  for  apparatus  loaned  to  the  com- 
mittee, feeling  surt^  that  the  Association  could  hardly 
expect  the  committee  to  assume  such  expense  in  , 
carrying  out  work  of  the  character  entrusted  to  them. 

This  request^  the  committee  were  informed  by  your 
representatives  could  not  be  cntcrtnined.  The  com* 
mitlee  are  therefore  forced  to  resign. 

Desiring  however,  to  give  la  the  Association  such 
incomplete  parts  of  their  work  as  represented  the 
results  of  their  labors  up  to  this  time,  thej'  beg  leave 
to  siibrnil  the  following  ini.*nmplete  report: 

FirsL      On   the   prelimin;iry  Cffde   proposed   for   t| 
tests  on  insulation  of  the  corductors,  etc. 

Secmd.     On  an  incomplete  dr,^u{;'^i  of  a  preparatory 
code  of  rules  and  regulations  for  the  installation  of  an 
electric  plant  intended  to  serve  as  a  basis  of  the  experi- 
ment by  the  committee,  and  to  be  sent  in  printed  for^ 
to  the  various  electric  companies  ^nrl  insurance  interea 
for  comment  and   criticism,  before  finally  being  si 
milled  to  tile  Association, 

As  regards  the  preliminiirj' code  of  tests,  howev< 
your  committee  desire  to  be  distinctly  understood  that 
they  recognize  the  fact  that  preliminary  tests  on  su< 
code  would   in  all  probability   sliow  the    code    to 
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impracticable  in  certain  portions,  or  at  least  to  need 
modifications  or  additions. 

In  the  prcpjiralion  of  rhc  following  prcUmmarj-  code 
the  committee  bore  in  mind  that  leads  possessing  the 
requisite  durability  and  efficiency  for  electric  work, 
should  possess  as  far  as  possible,  the  fallowing  requi- 
sitc&t  vise: 

First.     High  insubtion. 

SiCond>     Impermeability  to  moisture. 

TkitiL     Incorabusiibility- 

In  this  view  we  submit  the  following  preliminary 
code  for  tests,  subject  to  the  changes,  raodilications  or 
extensions  already  referred  to. 


P  R  K  I.  I  M  I  N  A  R  Y     CODE, 

(l.)   LEAKAGR  TESTS  (Arc  Wires.) 

A  definite  length  of  insulated  arc  light  wire  to  be 
immersed  all  but  the  ends  in  water-  The  water  is 
connected  to  one  pole  and  the  copper  to  the  other  pole 
of  a  machine  giving  3,orio  volts,  which  is  assumed  to 
be  the  highest  electric  motive  force  ever  used  in  practice. 
The  leakage  from  the  copper  through  the  insulation  to 
be  continuously  measured  by  fl  suitable  Ampere  meter, 
the  measurements  begirning  immediately  on  the  immcr' 
sion  of  the  wires,  and  the  tests  to  be  stopped  when  the 
leakage  reaches  a  certain  definite  amount-  The  greater 
or  less  rapidity  of  increase  of  leakage,  may  then  be 
assumed  to  indicate  the  less  or  greater  value  of  the 
insulation. 
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INCANDRSCBM-    WIRES, 

Incnndcsccnt  wires  will  bi*  subjected  to  fiimilar  te 
differing  only  in  the  voltngc  to  which  the  insulatto 
lo  be  subjected  which  will  be  in  the  neighborhood  of 
from  loo  to  150  volts,  since,  as  is  known,  At  a  voltag;c 
of  say,  60  volls  moisture  does  not  seriously  interfere 
with  ordinary  underwriters'  wire*  while  a  somewhat 
hif:;her  vottnge  will  set  lire  to  wood  through  under- 
writers^ in&uhition. 


nuer^i 


veight 
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(2.)     ABSORITION   TESTS. 

Coils  of  wire  of  definite  length  arc  immersed  in 
water,  nntl  their  ability  to  resist  penetration  or  absorption 
thereof,  will  be  measured  by  the  increase  in  weight 
after  equal  duration  of  immersion. 

{y)    FROST   TESTS. 

The  ability  of  ihe  insulation  to  resist  (he  disintegrating -1 
effects  of  frost,  on  the  alternate  freezing  and  melting  of 
the  absorbed  moisturcj  will  be  tested  by  the  similar 
effects  produced  by  the  alternate  nbsorption  and  crystal- 
ization  of  a  solution  of  some  chemically  inert  sa)t,such 
as  magnesium  sulphate- 

After  the  wires  have  been  subjected  to  the  frost  lesls 
(.t)f  tlie  leaknge  tests  (1),  and  the  absorption  tests  (2) 
will  be  repeated. 

(4.)    PLRXEJUI-rrV    OF    rNSULATION. 

A  definite  length  of  wire  will  be  wound  around  a 
small  cylindrical  rod,  say  one  inch  in  diameter,  alter 
which  the  leakage  and  absorbtion  tests  (1)  and  (2), 
will  again  be  repeated- 
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^^^^V  (5.)    ABRASION   TESTS.  1 

A  definite  ^cngth  of  wire  will  be  b^nl  in  the  form  of 
an  inverted  W  having  a  given  rndius  of  curvature  and 
will  be  hung  nvcr  a  wheel,  such  for  iiJ^Unce  as  a  gear 
tvheel  having  pnlished  teeth  with  rounded  edges,  and 
heavy  weights  will  be  attached  to  tlic  two  t'nd?s  cf  the 
wire.  The  wheel  will  then  be  turned  and  the  number 
of  turns  nolfd  before  electrical  contACt  is  made  between 
the  copper  of  the  wire  and  the  metal  wheel. 

(6.)    AOHESlO^t  OF    TIIC  INSULATION.  I 

A  definite  length  of  wire  is  bared  of  its  insulation  at 
one  cxlrcniity,  and  the  bared  end  passed  through  a 
closely  fittifiij  hole  in  a  die  plate.  A  measure  pull  is 
then  exerted  on  the  bare  end  of  the  wire  until  a 
definite  length  of  the  it«sulation  is  stripped  olVthe  wire. 

(;•)      REFRACTORY     CyJALITIKS     OF    THE     INSUJ-ATIDN. 

The  current  will  be  passed  through  given  specimens 
of  the  wire  and  increased  in  qunntity  until  the  insula- 
tion is  destroyed  and  the  nature  of  The  destruction 
noted,  whellier  in  the  form  of  flame,  charring,  etc.,  ctc- 

(8.)     IGNITION    TESTS. 

The  ability  of  the  insulation  to  resist  ignition  by  some 
external  source  of  heat  simthirly  applied  to  all  the 
wires,  and  the  rapidity  with  which  the  flame  suited  at 
one  point  travels  along  the  wire,  will  be  carefully  noted. 

Besides  the  foregoing  tests  as  to  the  quality  of  the 
insulation,  the  committee  also  proposed  testing  the  con- 
ductivity and  flexibility  of  the  copper,  as   follows,  vist; 

(9,)    CONDUCTIVITY    TESTS. 

The  conductivity  of  the  copper  will  be    measured 
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iissuming  the  wire  to  have  the  diameter  claimcil  b}'  the 


makers. 


(lO.)    FLEXIBILITY   TCSTS. 


A  given  piece  of  wire  will  be  bent  repeatedly  back- 
warc1»i    nnd    forwcirds    around    a    templet.   ctjr\'ed  to  a 
quadrant  ot^isay  one  inch  radius,  the  number  of  bending! 
required  to  break  it  being  noted.     In   order  to   procu 
wire  of  the  ^ame  quality  as  that  commercially  sold  t 
the  open  market,  it  was  proposed  to  purchase  the  speci 
mens  tested  in  the  open  market, direct  from  the  make 

The  second  duly  charged  on  the  committee  was, 
Already  ^t.ited,  the  preparation  of  a  code  ofnilei^r  hn^i 
on    actual    experience,    Tor   the    general  insi^dlation  of 
plantA,  both  so  far   a.s   conccrn<«  the   insulation   thercoi 
and  for  the  protection  of  the  plant,  consumers,  atten 
ants  and  buildings. 

The  importance  of  a  Code  of  Rules  of  ll^is  charact 
relating  as  it  does  to   the  better   protection  of  life  an 
property,    is   generally    recognized^    both     by     electri 
lighting   and    insurance    interests.      It    is    to    the     tni 
inLeresta    of  the  electric  lighting   companies  to  SAssu 
the  public  tlial  not  only  cnn  they   through  electrici 
furnish  a  steady,  reliable  and  cheap  iUiiminant,  but  that 
such  illuminant,  if  intelligently  employed  under  cerlai 
well  considered  regulations,  i**  as  safe,  indeed,  tar 
than  any   other  artificial   illuminant.     While,  therefor 
electric  lighting   companies   should   not  hesitate  at  thj 
adopiion  ijf  ihe  most  stringent  reyulalions  that  expe 
ence   has    lound    necessary  for  the  protection  of  etth 
life  or  property,  it   is  of  course    advisable    that 
arbitrary  and  nicanin^Hess  regulations  should  be  ca! 
fully  considered  before  their  adoption  by  the  Nation 


Electric  Light  Association,  It  has  iherefore  been  the 
aim  ol  your  committee  to  obtain  a  code  acceptable  alike 
to  electric  lighting  and  insurance  interests, 

As  preparatory  to  the  framing  of  such  a  code  of  rulc?^ 
the  committee  planned  the  lollowing  work,  viz.: 

1st,  The  preparation  of  a  compilation  of  existing 
rulcs- 

2nd,  Oblfliningthc  opinions  oi  the  principal  Electric 
Light  and  Insurance  Compnnies  as  to  the  practicability 
of  existing;  rules  and  rc(]uosting  suggestions  of  such 
changes  or  additions,  if  any,  their  experienct^  might 
surest, 

3rd.  Conducting  a  scries  of  experiments  so  as  to 
determine,  as  far  as  practicable,  reliable  data  on  which 
a  code  could  l>e  deduced  atlbrding  the  widest  latitude 
to  Electric  Light  and  Power  Companies  consistent  with 
absolute  safety  to  life  and  propert3^ 

4th.  Prom  the  above  to  deduce  a  c<ide  to  be  regarded 
as  a  preliminary  code- 

5th.  To  have  printed  copies  of  such  preliminary 
code  sent  to  ail  Electric  Lighting  and  Insurance  Com^ 
panics  fur  comment  and  criticism. 

6th.  To  prepare  finally  a  code  to  be  submitted  to 
the  National  Electric  Light  Association*  to  be  known  aa 
the  Code  of  the  National  Elkctric  Li<;ht  Associat 
TiQN  OF  Ame:rica. 

In  carrying  out  this  branch  of  its  work^  the  Committee 
has  addressed  letters  to  Electric  Lighting  and  Insurance 
Iniercits,  asking  (or  copies  of  existing  rules,  etc.  To  a 
certain  extent  these  letters  have  been  answered  and 
copies  of  existing  rules  and  regulations  (tliough  by  no 
means  complete),  have  been  received  and  the  Committee 


had  c'ommencecl  a  compJlntion  of  the  same.  In  the 
desire  of  aiding  llic  Association,  ihcy  hereby  respect- 
fully submit  such  incompleie  collection  and  compilation. 
Being  torced  to  abandon  their  work  by  reason  of  the 
failure  of  the  Assucialton  to  make  the  appropriations 
necessary  to  carry  out  the  same,  the  committee  hereby 
submit  the  above  incomplete  report,  and  respectfully 
ofler  their  resignations  as  members  of  the  committee 
snd  request  that  they  be  relieved  from  any  further  worli 
m  the  matter- 
Respectfully  submitted^ 

EDWIN  yUOUSrON^Ckairmat 

WM-  a  MARKS, 

CARL  IIERING, 

M.  M.  GARVER. 


Mr.  Kinsman:  Is  there  any  item  there  in  regard 
the  lime  test — that  is  the  cracking  of  the  wire? 

Thk  Pkiisidkkt:  No  sir- 

Mh.  Kix.sman:  I  move  that  that  be  introduced, 
have  some  experience  on  wires  that  tested  well  befoi 
wc  put  them  in  but  did  not  stand  the   pressure  of  timd 

Thk  President:  There  were  no  exhaustive  test 
made  by  this  committee  at  all.  They  had  completed 
their  work  to  a  point  where  they  required  financial  aid 
to  carry  it  on.  They  appliecl  to  the  Association  for 
thfit  aid.  The  Association  was  unable  to  fjive  it,  and 
the  committee  present  this  report  and  resign.  It  is  put 
in  plain  and  uniiii^lakcable  language  so  that  you  may 
know  if  you  want  any  further  work  done  you  will  have 
to  pay  for  it  The  paper  is  open  for  discussion  or  for 
whatever  disposition  you  choose  to  make  of  it 


Mr.  Eustis:  Wc  have  had  some  little  experience  in 
wire.  A  good  many  years  ago  when  I  was  with  the 
Bell  Telephone  Compjiny,  1  decided  to  test  a  wire 
there  and  made  out  ;i  report  of  the  wire.  It  tested 
splendidly  nftcr  soaking  tor  about  two  weeks.  I  made 
out  my  report,  but  fortunately  it  wa«  not  banded  in.  ( 
put  the  wire  up  on  the  shelf  and  glancing  at  it  I  saw 
that  the  insulation  wa:*  cracked  from  one  end  to  tho 
other,  showing  that  while  the  wire  might  test  perfectly 
well  while  still  wet,  alter  it  hail  dri^d  out  a  triHe,  it  wa» 
absolutely  no  good.  For  practical  working,  that  of 
course  is  a  strong  point — that  a  wire  should  last  and 
not  become  oxydiaed  and  cracked.  There  is  also  the 
other  question  which  I  think  should  be  brought  up 
thcrCf  -ind  that  is  the  question  of  mechanical  injury  tu 
the  co%'cring — abrasion*  Wc  all  know  wires  arc  siting 
where  they  arc  liable  to  swing  against  awnings,  the 
fronts  of  houses,  trees  and  so  forth-  That  1  think  i« 
also  a  question  which  should  be  brought  up  here. 

Mr.  Masok:  I  suppose  we  nuisl  decide  this  quesr 
tion  now  whether  money  shull  be  appropriiitetl  tor  such 
an  object.  I  do  not  suppose,  Mr.  President,  that  another 
committee  could  be  found  who  would  undertake  ihc 
work  which  this  committt^e  hus  declined  to  pursue  sind 
undertake  it  at  their  own  expense.  I  wish  1  could  hope 
that  I  was  wrong  on  that  point;  but  1  do  not  believe 
thdtany  coinittee  will  undertake  an  expense  of  a  thotJS;(nd 
or  two  th<»iisand  dollars  and  pay  it  out  of  their  own 
pockets.  At  any  rate,  aliliough  I  am  very  anxious 
indeed  from  my  own  point  of  view,  that  the  work  which 
was  given  to  tliis  committee  shall  be  done,]  do  not  feel 
like  asking  any  committee  to  bear  that  expense.     It 


ficcms  to  mc  as  if  the  necessary  expense  of  making 
tests,  the  results  of  which  would  be  so  valunbli:  to  the 
members  of  this  Association — it  seems  to  me  that  wc 
ought  not  to  shrink  fTom  incurring  that  expense.  I 
want  to  test  this  thing  and  so  to  bring  it  bclore  you*  I 
move  that  the  resi^^rationsof  this  committee  be  accepted 
and  that  their  partial  report  bealsu  accepted,  proposing 
to  move  the  appointment  of  a  committee  and  the 
appropriation  of  a  suitable  amount  of  money  to  enable 
tbeni  to  carry  out  such  plans  as  they  shall  dccin  wi»e 
lor  the  determination  of  the  end  sought  by  the  com- 
mittee whose  resignation  is  now  otTcrcd-  I  move  the 
acceptance  of  the  partial  report  and  of  the  resignation 
of  the  members  of  the  committee  who&e  names  are 
thereto  appended. 

The  motion  was  seconded. 

Mr.  DkCamp:  1  understood  from  thai  report  as  well 
as  from  Professor  Houston  personally  that  thai  is  not 
made  in  the  nature  of  a  report — that  they  could  noj 
report  for  lack  of  funds  to  carry  out  their  invcstigatior 
What  they  have  said  there  is  in  the  nature  of  suj 
tion. 

Mr.  Mason:     They  use  the  term  partial  report, 
they  not^  Mr.  President? 

Tub  President:    Yes, 

Mr,  DeCamp:  I  do  not  think   that  the  committee" 
want  to  be  responsible  for  that  report-     The  question 
arose  in  my  mind  what  disposition  we  ought  to  makei 
it. 

Mr.  Lbggbtt;     It  suggests  itsclfto  mc  the  same 
to  Mr.  DeCamp,  that    in    as    much    as    the    committc 
admits  this  to  be  far  short  of  a  report  that  it  would 
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better  to  accept  their  resignation  in  view  of  the  circum- 
Mftitccs  which  they  have  set  forth  and  to  lay  this  report 
upon  ihc  table. 

The  motion  was  seconded, 

Tme  President;  Do  you  offer  that  as  a  substitute 
for  Mr.  Mason's  motion? 

Mr.  Lbggktt:  Yes,  sir- 

Mr.  Masok:  I  understood  you  to  say,  Mr.  President, 
that  I  am  ri^ht  in  my  menior^' — that  the  gentlemen 
who  sent  u^  this  communication  style  it  a  partial  report, 
I  therefore  make  my  motion  that  their  parri-il  report 
be  accepted. 

The  Prksident:  They  style  it  here:  Report  of  the 
committee  of  the  National  Eleetric  Light  Assiociation 
on  the  proper  insulation  of wircsnnd thepropcrinstalla- 
tion  of  plant;  and  they  »ay  "The  committee  appointed 
byyour  honorable  body  respectfully  submit  the  follawing 
report" 

Mr.  Mason;  And  afterwards  they  speak  of  it  as  a 
partial  report.  If  not,  I  should  wish  to  modily*  my 
motion. 

The  Prbsii>knt:  You  better  modify  your  motion; 
this  is  a  report, 

Mr.  Mason:  It  would  not  be  ii  order  for  me  to 
make  that  amendment  in  view  of  the  one  before  you. 
I  will  withdraw  the  word  "  partial "  with  the  consent  of 
the  hody- 

Mr-  I.scgett:  Then  I  renew  the  motion  ihac  this 
report,  which  is  admittedly  incomplete,  and  for  which 
the  commiuec  would  not  probabty  want  to  make  ihem- 
ficlvcs  responsible,  or  the  convention  desire  to  accept 
as  an  expression  of  its  will,  be  laid  on  the  table. 
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This  motiDn  was  put  and  carried. 

Thk  Pkesidknt:  The  Boston  Electric  Club  hnve 
cxlcn<lcd  an  invitation  to  the  members  of  this  Associa- 
tion to  attend  a  banquet  to  be  given  on  Wednesday 
niKht  at  the  Point  of  Pints  and  ihcy  request  that  \hti 
members  of  the  A?isociation  call  at  Room  No,  14  a 
give  a  written  acceptance  of  this  invitation. 

The  chair  is  now  ready  to  entertain  a  motion  lo  ad- 
journ to  an  hour-  Whoever  makes  the  motion,  make 
the  hour- 

Mr.  Lynch:  I  move  that  we  adjourn  until  two 
o'clock. 

Mr-  DeCamp:  I  amend  that  by  making  it  three 
o'clock, 

Thk    Pkesidbnt:     That  is   two  hours  and   scve 
biintites;  that  is  too  long. 

Mr,  Lynch:     Half-past  two. 

Tub  Presidknt:  I  hope  the  members  will  all  be  in 
their  scats  :it  half-pa^t  two-  You  have  only  a  short  time 
to  consider  a  great  many  very  important  subjects.  The 
first  paper  will  be  the  report  ol  the  eoniniitlee  on  elec- 
trical distribution  by  means  of  alternating  currents  by 
Mr,  Slattery.  That  will  be  the  first  paper  after  the 
dinner  hour.  At  half-past  two  o'clock  we  will  begin 
the  business  sharp.  This  paper  is  a  very  important  one 
as  it  deals  with  a  new  branch  of  the  electric  business 
which  has  been  developing  quite  rapidly  of  late. 

The  eof)vention  then  adjourned  until  2.30  p.  m 


n^ 


—  0?  — 


^^^^^^       ArrERNOON  SESSION  ^^^^ 

The  convention  was  called  to  order  by  the  President 
at  2,30  p.  M. 

Tub  Prrsidknt:  The  first  business  of  tlie  after- 
noon session  U  the  report  of  (he  committee  on  electrical 
distribution  by  means  of  the  ahcrnnting  current. 

Mr.  Skatterv:  I  regret  to  have  to  anhoDncc  the 
absence  of  our  very  able  Chairman  who  had  lo  report' 
upon  this  important  subject,  secondary  {generators.  In 
his  absence,  that  duty  devolves  upon  me  anri  I  feel  the 
Onus  of  the  obtigution  involved  of  doing  justice  to  a 
subject  which  is  fraught  vrith  a  great  many  perplexi- 
ties. 

Mr,  Slaltery  then  read  the  following  report: —         M 

RKl'ORT  OF    COMMirnit:  ON   ELECTRICAL   DlSTRt- 
iiU'nON  BY  MEANSOF  ALTE1*NATING  CURRKNTS, 

One  short  year  ago  the  commercial  success  of  that 
branch  of  electric  lighting  in  which  induction  coils  are 
used  was  by  some  of  our  best  authorities  considered 
very  problemalical,  but  practical  use  of  the  induction 
system  has  not  onlj"  succeeded  in  commercially  con- 
verting high  tension  electricity  to  low  tcn^inn  for 
electric  lighting  purposes,  but  also  high  tension  dieorct- 
ical  op|>oncnt9  by  practical  demonstration  of  f^icts. 

Upon  the  occasion  of  the  last  convention  the  exten- 
sive use  of  the  induction  system  received  its  tirst 
authoritative  endorsement  by  our  esteemed  friend,  Dr. 
Otto  Moses,  and  although  he  was  by  some  considered 
over  enlhusiastie  in  his  statements,  time  has  served  lo 
prove  the  correctness  of  his  views  and  the  realizalion 
of  many  of  his  anticipations. 

We  will  gf>  back  six  months  and  mentally  what  do 
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wc  sec  in  this  business?     A  few  experimental  plAni 
scattered  about  in  various  parts  of  the  country  strug- 
gling for  public  recognition  and  with  the  innumerable 
detail  difficulties  which  dog  the  foolvStcps  of  every  nciM^d 
departure,   difficulties   the,  magnitude    of   which    ar^^ 
Ui^ually  in  proportion  lo  our  ignorance  of  their  nature 
ftnci   therefore   more  frequently  than   not  unduly   niag- 
nificd- 

Now  what  have  those  difTicuItles  been  and  has 
past  six  months  experience  enabled  the  manufacturei 
engaged  in  this  branch  of  business  to  eliminate  them? 

We  6nd  there  were  three  factors   in  the   tnductioil 
system   that  required    all   the  ability  of   the    electrics 
engineer  to  work  out  and   place   upon  a  proper  footing^H 
namely  the  Dynamo  Machine,  the   Induction  Coil  and^ 
the  disposition  ot  the  external  circuit  to  take  the  best 
advantage  of  the  use  of  the  induction  coiL  ^M 

Of  course  there  were  alternating  dynamos  in  exis^ 
ence  as  were  also  induction  coils  before  this  lightinj 
branch  of  business  had  acquired  any  prominence,  bt 
they  were  not  such   as   would   meet   the  new   require 
ments. 

We  will  first  take  the  dvnamo-     It  will  be   famili; 
to  all  of  you  that  nti  matter  how  intimately  acquainted 
you  may  be  with  the  construction  of  dynamo  machines^ 
when  you  start   in  to  build  a  new  type^  your  prcrioi 
experience,  however  valuable  it  may  be,  does  not  enabi 
you   to   foresee    innumerable   detail   defects  which  wi( 
assuri:dly  develop   with   practical    use   ard  which   tab 
time  to  ascertain  and  remedy.     Well,  so  far  as  wc  hai 
been  able  to  learn^  the  weaknesses  which  developed  d 
this  apparatus  were,  first,  the  liability  of  the  current  K 
jump  across  the  coils  in  the  event  of  the  field  beinj 
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excited  with  the  armature  circuit  open.  This  open 
circuit  sometimes  happened  by  a  dead  cross  occurring 
some  place  in  the  mains,  blowing  the  fuse  at  the 
dynamo,  thus  opening  the  circuit  nnd  then  the  field 
being  fully  cxcitud  the  armature  would  generate  an 
exceedingly  high  electric  motive  force  for  an  insUntj 
the  current  under  the  circumstances  would  be  very 
liable  to  jump  across  the  coils  of  the  armature  and 
other  hurtful  effects  to  the  machine  would  ensue,  the 
remedy  for  that  was»  inserting  at  every  branch  in  the 
external  circuit  a  junction  fuse  and  at  various  points 
along  the  mains  and  sub-mains  section  fuses  to  such  an 
extent  as  to  make  an  open  main  a  remote  contingency. 
It  was  also  found  that  the  armatures  heated  excessively 
owing  to  the  presence  of  the  plaguey  Foucault  currents, 
it  was  found  that  this  evil  could  be  almost  wholly 
suppressed  by  building  the  armature  without  iron  and 
avoiding  as  much  as  possible  the  use  of  solid  masses 
of  metal  in  proximity  with  the  armnture  coils;  in  this 
connection  Sicmen's  early  type  of  alternating  dynamo 
slightly  modiflcd  to  meet  the  new  requirements  might 
read  us  a  lesson. 

It  was  a  bold  step  when  the  alternating  dynamos  were 
constructed  with  iron  cores  and  those  who  make  this 
class  of  machine  for  this  high  tension  incandescent 
business  might  give  us  some  interesting  informaHon, 
To  our  mind  and  from  whnt  we  have  been  able  to 
ascertain,  this  iron  core  construction  speaks  of  disagree- 
ably high  temperature.  I  do  not  say  that  the  company's 
making  this  class  of  dynamo  will  not  be  able  to  present 
a  raiionat  theory  why  this  evil  may  not  be  overcome  or 
that  it  has  been  greatly  modified,  but  the  fact  existed  in 
the  past  and  as  far  as  we  have   been   able  to  ascertain 
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preliy  evident,  rhnt  just  now  (his  ij'pc  of  machine 
appears  to  be  tincling  a  rather  extensive  use  evidencing 
that  it  must  be  doing  gt>od  work.  So  much  for  the 
altcrnatirg  current  dynamcj — a  machine  which  is  destined 
to  play  a  most  impf>r(ant  part  in  the  futur*?  electric 
lighting  business  and  in  tlic  light  of  the  past  experience 
and  the  good  work  now  bcinj^  done,  no  doubt,  should 
cxts:  in  the  minds  ftf  any  one  here,  that  iiltcrnating 
dynamos  for  practical  use  can  be  made  almost  if  not 
quite  as  reliable  as  any  other  dynamo,  while  coupled 
with  ihi?^  is  the  important  factor  of  a  pretty  close  self- 
regulahng  property  aiiainable  in  lhi«  system,  withoul 
the  Tlcccs^ity  for  any  pnrticular  method  of  winding,  that  J 
property  folluwutjr  chiefly  as  t!ie  result  of  Uic  use  of  the 
indtictiun  coils.  It  is  satisfactory  to  know  ihat  during 
the  probation  of  this  system  every  accident  of  any 
importance  which  has  occurred  to  the  dynamo  has  been 
of  a  purely  meclianical  nature.and  our  mechanics  have] 
reduced  ihem  to  a  minimum. 

No  doubt  the  induction  coils  have  been   a  source  o1 
considerable    anxiety,    nt>t     because    there    was    anj 
obstacle  in  the  way  of  obtaining- high  electrical  efficiency* 
this  latter  appears  not  to  have  been  by  any  means  a^ 
difficult  problem    to   solve.      The   source    of  greatest" 
trouble    has  been,  as     far   as    we   can  learn,   that    of 
infiulation.     In  what  form  will   the  weaknesftes  appcaffl 
in    this    apparatus     has    been    a    question    often    asked 
himsrlflH  the  timid  electrician  and   as   usual   the   most 
unlocked    for    troubles    developed.     At    one    lime   an^ 
unaccountable  defect  in  the  insulation  of  the  secondary^ 
coil  would  occur  cutting  out  a  number  of  its  convolu- 
tions   thereby     causing    annoyance    by    reducing    - 
stands   unrcfuted   at  presijnt.      One   thing,  however 
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Incandescence  of  the  lamps  in  its  circuit.  The  remedy 
was  simple— ■  increase  the  insulation  of  the  wire  and 
exercise  grcalcr  care.  The  same  accident  would  still 
more  frequently  and  seriously  happen  to  the  primary 
coil,  the  same  remedy  applied  overcame  it,— sometime^ 
a  number  of  the  layers  ol  the  primarj^  coil  would  thuf> 
be  suddenly  cut  out  resultinj;  in  the  passage  of  a  much 
heavier  current  than  the  fuse  in  the  coil  box  had  carry- 
ing capacity  for,  the  fuse  would  tht^n  melt  and  possibly 
draw  an  arc  that  you  had  a  grcM  deal  rather  do  without 
if  you  could,  the  remedy  lor  that  ^vas  keep  on  insul^iting 
the  primary  coil  layers  from  each  otheruniil  the  trouble 
ceased  and  increase  the  distance  between  the  ends  of  the 
primar\'  tunc  to  such  an  extent  that  when  the  latter 
melted,  an  arc,  no  matter  how  great  its  %'olume,  would 
not  be  able  to  bridge  o\-er  this  distincc  which  after  ull 
wa^  calculable  because  the  E.  M.  F.  was  conslant- 
Tben  again  in  the  lace  of  unusual  precautions  metallic 
contact  would  take  place  between  the  induction  coil  and 
the  iron  box  in  which  it  was  nicttntcd  and  it  that  box 
happened  to  be  placed  anywhere  near  a  ^Tound, 
possibly  unpleasant  electrical  experiences  might  be 
related  in  wet  weather.  It  was  again  only  a  question 
of  looking  out  for  the  insulation  to  reduce  such  defects 
to  a  mirnnium.  Well,  the  insulation  appears  to  have 
txjen  looked  out  for,  as  tlie  smoolli  and  safe  working  of 
that  branch  of  the  business  would  now  seem  to  testify, 
and  to-day,  that  part  of  the  system  can  be  made  as 
reliable,  simple  and  easily  disposed  of,  as  any  other  part 
of  an  incandescent  system- 

Thus  the  two  new  and  Iroublcaorac  factors  have  grad* 
ually  and  surely  been  strengthened  for  their  future  work. 
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The  next  factor  in  the  systtrin,  vije;  timt  iiicthud 
dtsCnbution  which  would  enable  you  to  utilize  die 
induction  coils  to  the  best  advuntiigc,  although  appar- 
ently presenting  thcsimplest  problems  at  the  outset,  h^H 
required  a^^reat  deal  more  thought  than  was  anticipated^^ 
It  wfus  found  that  no  particular  rule,  as  in  the  case  of  : 
low  tension  distribution,  could  be  carried  out,  die  [ 
methods  of  distribution  varying  with  the  conditions  of 
the  district  in  which  you  had  to  distribute. 

In  some  cases  the  wires  were  run  out  from  the  cent 
station  through  the  centre  of  distribution  and  tapped 
any  point  along  the  route  where   lights  were  requir* 
This  w»»  the  ea^lie^t  and  >tiiLp1est  form  of  distribution 
and    answers    perfectly   well    for   comparatively  smaHl 
installations,  care  beinj^'  taken  to  keep  the  loss  in  th^^ 
mains  down  to  about  two  per  cent,  and   perhaps  about 
two  to  three  per  cent,  in  the  induction  coils  so  that  the    J 
incandescence  of  the  lamps  should  noti'ary  appreciably! 
tliroughout  the  syj*tem;  this  arrangement  of  the  circuP^" 
may  be  carried  out  in  small  and  very  scattered  towns,  j 
where  it  has  been  found  to  answer  admirably-    In  othe^R 
cases  where  the  district  is  more  densely  populated  and 
a  large   installation    is  required,  the   inductoriums  are 
placed  in  centres  of  distribution  and  used  like  so  many 
stationary  dynamos,  the  high   tension   primary   current 
with  comparatively  small  conductors   feeding  each  of 
these  centres,  the  secondary  or  distributing  circuit  being 
taken  wherever  lights  are  required- 
Still   other  methods   of  distribution   are   carried  only 
but  what  has  been  stated  in   this  connection  will   ser^'c 
to  show  thai  again  the   past  year's  familiarity   with 
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business  has  given  an  opportunity  to  perceive  and  profit 
by  many  advantages  the  sy^tem  uflers. 

One  of  the  last,  but  by  no  means  least  points*  that  I 
shall  touch  upon  in  this  interesting  subject,  k  the  ques- 
tion  of  comparative  cost  ol'  the  main  conductors 
required  in  an  installation  of  an  induction  and  low 
tension  incandescent  plant.  Not  at  all  unfrequently  we 
ahall  Hnd  ourselves  called  upon  to  figure  upon  a  plant 
like  this. 

From  the  source  of  generation  to  the  point  of  dis- 
tribution is  a  mile  and  a  half,  making  a  three  mile 
circuit;  at  the  point  of  distribution  you  are  required  to 
distribute  some  4cx)  i6  c.  p-  tamps  at  say  five  per  rent- 
fall  of  potential  which  appears  to  be  about  the  limit 
allowed  in  the  induction  syatcm.  The  necessary  con- 
duclors  for  this  purpose  in  the  induction  systems  now 
in  use  would  be  No,  2  Brown  &  Sharpe,  which  will 
cost  about  $2,^5  per  mite.  In  the  case  of  the  low 
tension  installation,  you  would  require  conductors  cost- 
ing about  $1050  per  mile. 

Should  you  bo  required  to  distribute  throughout  the 
whole  of  the  length  of  the  circuity  the  wire  such  as  is 
u.^cd  for  ordinary  arc  lighting  purposes  would  be  amply 
suthcienl  for  ihc  induction,  and  of  course  a  proportion* 
ate  reduction  may  be  made  in  the  low  tension  system. 

Now  a  gieat  many  exaggerated  statements  are  made 
with  regard  to  the  dangerous  shocks  to  be  expected 
from  this  alternating  current  and  while  we  arc  not 
prepared  to  say  that  the  physiological  experience  of  a 
shock  from  a  thousand  vo!t  dynamo  is  the  most  Jigrcc- 
able  thing  in  the  world,  we  are  prepared  to  say  that  the 
shock  is  by  no  means  as  severe  as  that  received  from  a 
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cootiniuKK  correat  J^Mino  of  tbc  smmc  roltagi^. 
lew  weeks  ag«  a  mam  sbowcd  one  of  his  bonds  which 
>vfts  borribly  burped;  he  had  received  a  shock  from  an 
eleven  hundred  rok  d^^namo  aiid  be  said  wiih  a  visible 
tremor  in  his  arms  as  if  the  recolkdioa  of  that  shock 
w*s  still   %HridiIy  impressed    opoo    his   mind,  that   he 
experienced  the  effect  of  the  shock  lor  more  than  a 
week  afterwards.     A  trtend  of  mine  was  testing  a  400 
light  1050  volt  atterrtating   dynamo   fully  loaded  only  a 
few  da\-s  ago,  and  going  towards  the  machine  his  foot 
slipped  aod  be  felt  quite  dose  to  it;  tn  his  conrusion  he 
reached  out  his  bands^  and  ooibrtttnatcly  placed  them 
directly  upon  tbepotcsoftbed>'namo.  He  said  from  where 
he  fcil  to  the  wall  behind  him  was  about  fiticen  fret  anc 
it  seemed  to  him  as  if  that  dynamo  was  suddenly  cor 
verted  intoan  electrical  ^n,  and  he  got  shot  across  the 
room  until  the  velocity  of  the  movement  was  interfered 
with  by  ihe  wall-    There  was  scarcely  the  appearance  of 
a  bum  on  his  hands,  merely  a  pin*s  head  maucr*  while  the 
effect  of  the  shock  was  felt  by  him  only  for  a  few  hours.     . 
It  might  be  said  that  the  dilTcrcocc   of  the  eHe<-t  of  thi^| 
shock  was  owing  to  the  difference  in  the  temperament 
of  tlic   two    men;  ihat  may  be   so,  but  1  have  rcccivec 
three  pretty  severe  shocks  from  a    tooo  volt  altcrnat 
ing   machine,   and    however    much    I    may    have   felt 
inclined  to  dispense  with  the  shaking  up  it  gave  fne» 
tlie  experience  has  been  of  value  to  me;  one  cannot 
have  everything. 

One      more     word     in     conclusion— the     inductioi 
^stem  has  evidently  come  to  stay,  nut  because  enthu- 
iiastic    advocates,    think,    or  say  so,  but  because 
expert  public,  the  central  station  public,  have  practicall; 
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endorsed  it,  bccauKt;  il  itiunj  nearly  than  anything  else 
mcctsi  their  immediate,  and  anticipates  many  of  llieir 
futitre,  requirements.  More  especially  is  its  advent 
doubly  welcome  jnsl  now  with  this  misconducted  oxer» 
head  conductor  warfnre  pressing  nn  every  sidc»  and 
which  is  every  day  acquiring  seriousness^  m  proportion 
to  the  increase  of  copper  wire  in  the  air,  and  1  think 
that  thin  system  witli  its  comparatively  small  mass  of 
conductors  will  postpone  for  a  considerable  time  the 
necessity  of  going  underj^round  with  the  electric  light 
wires  until  more  extended  experiments  shall  have  given 
ii-s  the  confidence  in  underground  systems  that  experi- 
ence in  the  past  has  n;iturally  shaken. 

M-  M.  M-  SI^TTERY. 

The  President:  Gentlemen.  Mr.  Slattery's  paper  is 
now  before  you  fordif^ciission, 

Mk<  Si.ATTiiKY:  If  ]  might  make  a  suggestion^  sir^ 
we  have  our  old  friend,  Mr<  Duncan,  present,  who  is 
fully  charged  with  alternating  eflccts  this  afternoon,  and 
wc  shall  be  very  pleased  to  receive  a  shock  from  him. 

Mr.  Duncan:  I  am  not  very  well  charged  to-day. 
It  has  been  a  very  fatiguing  day  for  me.  The  atitios- 
phere  of  this  room  is  not  such  as  was  represented  by 
the  Mayor  of  Boston.  In  regard  to  tlie  alternating 
current  system,  I  have  simply  to  say  that  there  is  no 
question  about  the  practical  and  efficient  working  of 
that  system.  There  arc  some  things  which  require^ 
a  practical  demonstration  to  bring  them  out,  and  there 
arc  some  Uiings  about  the  system  yet  which  arc  not 
fully  solved  but  which  arc  being  nipklily  evolved. 
There  is  no  question  about  the  covering  of  a  given  space 
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and  the  dl^tnbDtion  of  a  i^rgc  nombcr  of  lights  inocb 
moreenoinically.  than  by  the  direct  s)stcni-     Now,  as  to    ■ 
the  qoestton  that  comes  up  tn  regard  ti>  the  difficulties 
suggested  by  Mr.  Slattery.  those  are  questions  which 
are  gradn^lly   worting  them<HeIve»  nut  as   he  stated  in 
his  excellent  paper-     One  of  the  difficulties  which  was 
first   experienced,  as  he  says,   was  the  induction   box    j 
itscir.  but  practical  exptrricmce  offDur  months  in  the  us(^| 
of  that  box  has  been  such   as  to  show  that  in  every" 
respect  il  is  entirely  efficient,  entirely  satisfactory  and 
that  it  can  be  relied  upon  to  be  placed  in  any  position  t^ 
do  Its  ystnk  effi-tMually  and  efficiently. 

In  regard  to  the  d^-namo.  he  has  gone   through  thi 
part  ofit.     There  is  J^mc  heat  naturally  generated  frvttk 
any  dxnamo.    I  do  not  know  that  I  can  say  that  we  get 
any  more  heat    from  the  alternating  current  dynamo 
than  we  do  from  the  regular  arc  light  dynamo.     I  do 
not  think  wc  get  much  less;  I  know  wc  do  not  get  a 
great   deal    nuire.     In   ihe    henting  nf  the  parts  in  the 
original  naachine:^  that  were  made  there  was  consider 
blc  difficuhy.     Insulation  has  been  provided  from  tir 
to  time,  and,  at  the  present  time,  I  know  of  machtnt 
which  have  run  successfully  for  three  months  to  whit 
nothing  has  ever  been  done.     Some  of  these  machine 
will  average  in  a  week's  run  twcnty-tbur  hours  per  day^ 
except  Sunday,  and  they  will  be  shut  down  on  Sunda 
for  about  two  hours.    *In  regard    to  the  efficiency 
llic  system  I  am  satisfied,  myself,  from  my  own  knowl^ 
edge  and  from  the  experience  wc  have  had  with  il.  that- 
for  long  distance  lighting,  for  doing  cit\"  lighting,  fc^H 
covering  a  straggling  community  where  the  lights  will 
be  necessarily  very  much  scattered  and  where  it  is  not 
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a  compact  part  of  the  citj'  like  most  centres,  thai  you 
can  do  U  more  efficii;ntly  and  more  economically  wilh 
that  system  than  you  can  with  the  direct. 

1  don't  know  of  anything  else  I  could  say  that  would 
be  interesting  to  the  convention.  There  are  others 
here  who  have  had  more  time  to  look  into  the 
detaiU  of  the  ?«yf&tem  than  I  hrive  had. 

Mr,  Smith  (Allegheny  City  Electric  I-ight  Com- 
pany) :  Mn  PrcsidcnL  I  would  say  that  I  have  had 
some  experience  with  the  alternating  system  in  the 
same  company  with  which  Mr-  Duncan  is  connected, 
and  also  %vith  another  company  in  Philadelphia  where 
we  started  first  with  the  direct  system,  and  changed  it 
to  the  alternating.  Some  of  the  points  which  Mr. 
Slattery  has  asked  for  information  on  I  niay  be  able  to 
givv  Iiim  some  inlonuaiion  about.  Wc  have  found  that 
where  we  arc  using  the  convener  system  its  enormous 
flexibility  enables  us  to  npply  almost  any  system  you 
want.  In  one  of  our  stations  in  Pittsburjj  where  we 
rent  lights  in  a  poor  nei|j;hborhood  where  the  majority 
of  places  would  demand  three  or  four  or  Hvc  l^mps, 
wc  found  it  cheaper  to  place  the  converters  on  the 
place,  using  cither  50  volt  or  100  vult  lamp?,  as  wc 
pleased.  In  the  other  parts  of  the  town,  where  wc 
found  buildings  taking  ten,  fifteen  or  twenty  lights,  we 
found  it  better  to  take  the  high  tension  right  into  the 
building  and  place  the  converter  in  the  cellar  or  the 
garret.  In  some  cases,  m'c  have  a  mixture  of  the 
systems.  For  watchmen's  lights  we  have  both  the 
secondary  main  out^ide  and  the  converters  directly  in 
the  building.  In  very  large  buildings  we  carried  the 
high  pressure  mains  over  the  building — that  is,  through 
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Ae  !Mr*ViP^  aod  tspped  to  ottr  con^mrrs  wbcrcvcr 
conTcnicm-      In  the  case  of  botets,  we  hare  a  high 

prcsson  wire  6owq  to  the  ceottr  of  the  corridor  and 
ia  the  ose  of  a  tarpe  parlor  hciug  lighted,  vcc  would 
put  a  convettrr  into  that  pctriot.  In  thr  ca^*  of  a  row 
of  bedrooms  rci|iimnf;  twenty  It^ts,  we  would  put  in 
1  twenty  light  coovcrtcr.  Without  the  slightest  trouble 
we  chan^  buUdm^  haTtti|r  three  or  four  hundred 
I^ts  from  one  system  to  the  other  without  cutting  off 
the  lights  for  a  momeot,  by  cutttn<*  up  the  existing 
wires  as  ihcv  exist  in  the  sections  and  tapping  in  the 
converters  one  after  another  a«  we  needed  them. 
Wheoercr  we  wished  to  chan^  a  section  wc  would 
substitute  our  ^o  volt  lamps  for  icx*  volt  lamps.  When 
we  had  all  the  lamps  changed  in  a  building  vrc  would 
^lice  up  where  we  had  cut.  In  a  building  having  300 
lamps  we  only  put  in  converter  capacity  for  200, 
knowing  that  no  more  than  200  lights  would  be  burned 
at  one  time. 

Aic  regards  the  danger  of  shocks  1  have  bad  a  litHe 
experience  un  both  &ides.  I  have  had  a  full  share  of 
the  arc  light  shock,  I  opened  circuit  on  1.500  volts, 
which  was  sufficient  for  nw.  I  have  also  taken  a 
thousand  volls  ahernating,  and  there  is  no  comparison 
between  the  shocks  ai  all.  If  I  may  he  allowed  ro  give 
my  own  experience,  I  should  «ny  that  the  Thom<;on' 
Houston  machine  gives  about  the  most  tremendous  bio 
I  have  ever  fell.  It  is  a  peculiar  dead  stroke  which  yo 
do  not  find  in  the  Brush.  But  the  ahernating  machine 
seems  to  throw  you  off  instantly;  you  do  not  have  lime 
to  lake  hold.  We  had  a  case  in  Philadelphia  the  other 
day  which  I  think  will  be  something  for  Mr.  DcCamp 
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^D  hear,  as  I  believe  he  (eared  it  was  one  of  his  mehl 
Wc  had  been  changing  one  of  ihcsc  buildings  from 
direct  to  flUcmnting,  antl  while  Oie  building,  was  still  on 
the  direct  current,  one  of  our  wire  men  went  into  (he 
cellar  and  tapped  an  ordinary  key  socket  onto  the 
mains  to  give  him  light.  After  the  building  had  becrt 
turned  into  alternating  current,  one  of  these  wires  which 
had  been  used  originally  became  a  dead  wire,  and  the 
lamp  having  been  taken  out  of  the  socket  there  was  no 
current  passing  ibrough  the  wire.  Ore  of  our  men 
went  down  stnirs  to  make  some  changes  and  our  loreman 
cautioned  him  p;irlicuI;Lrl^  to  louk  out  lor  those  alter- 
nating current  wires,  as  one  of'ihem  was  grounded- 
Two  of  the  men  went  down  together  and  one  of  them 
forgetting  that  the  thing  had  been  changed  lo  alternat- 
ing went  feeling  around  to  get  hold  of  this  socket,  and 
he  found  it,  and  he-  lay  down  on  the  wet  ground  and 
the  other  man  stumbled  over  him  and  spoke  to  him| 
biit  received  no  answer,  and  he  Spoke  lo  lum  again.  Hc 
stooped  and  looked  at  him,  and  finding  he  was  black  in 
the  face  ran  oil  to  call  for  help.  He  ran  down  to  the 
station  and  while  there  learned  that  the  foreman  had 
gone  to  another  building  and  he  ran  after  him,  Ky  the 
lime  hc  tuund  him,  and  got  back,  the  foreman  told  him 
that  tlic  moment  hc  heard  something  was  wrong  there 
be  knew  what  it  was.  He  ran  down  to  the  cellar  and 
found  this  man  lying  on  his  back^crfectly  still  and  blue 
in  the  face.  He  stooped  down  and  shook  him  and  got 
a  icrrific  shock  himstlf,  lie  saw  that  be  still  had  bold 
ol  the  socket,  and  he  took  his  co;it  so  that  he  would 
not  get  the  shock  himself,  and  pulled  the  wire  out  of 
the  man's  hand,  iind  then  they  picked  hiiu  up.     He  had 
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been  on  the  current^  as  near  as  we  could  estimnto,  four  , 
minuteSf    taking    the    full    l>cncfit    of   n   thousand   v^^| 
current.      The    men   did    not    know    what   to    do,    bu^ 
fortunately  treated  him  for  asphyxia*     The   man  was 
blue  in  the  face-     They  cut  his  clothcsopca  ^ind dashed 
water  on  him  and  tried  arti6cifll  respiration  and  in  the 
meantime  sent  for  an  ambulance.       By  the  time  the 
ambninnce  ^ot  there,  he  was  siltinp:  up  and   reJiised  to 
gel  into  the  ;imbu)ance  am!  seemed    to  be  very    mueh   J 
disgusted  that  an  old  arc  light  man  like   him^tclf  should   * 
be  keeled  over  in  that  way  by  an  alternating  currcnL 
The  next  day  he  expressed  himself  as  perfectly  well   y 
and  ready  to  go  to  work.     We  had  some  difficulty  in    . 
getting  him  to  go  and  sec  the  doctor  but  wc  insisted  on 
it-     We  were  more  afraid   of  the  nervous   Khoek    than 
anything  else-     The  doctor  (old  us  that   he   wa»   badly 
burned.     The  structure  of  the  skin  had  been  deslroycdi 
as  is  usual    in   all  electric    burns,  and    the   burn    had 
extended  some  disttnce  under  the  skin  and  had  followed 
two  orthree  inches  under  the  skin,  and  he  said  that  the 
real  danger  was  in  the  burn.     He  <>aid  if  it  was  opened 
up  the  whole  length  he  would  recover  with   very  little 
trouble.       The  man    told  us  that    for  at  least  two  min- 
utes of  the  time  he  was  on  the  wire  he  was  perfectly 
conscious,  that  he  knew  his  companion   was  there  and 
he  tried  to  tell  him  to  pull  the  wire  away,  but  he  could 
not  speak,  and  that  when  the  man  went  aM*ay  he  knew 
perfectly  well  lie    h;itl   gone    for  assistance   and   then 
realized  that  it  would  be  three  or  four  minutes  before  he 
got  back  and  he  thought  to   himself  that  he   could   not 
stand  it  that  length  of  time,  and  then  he  forgot  everything- 
He  said  that  he  felt  no  particular  pain.     He  got  a  shi 
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that  he  would  get  from  any  electric  current,  when  he 
first  laid  hold  of  it,  but  aficr  that  he  felt  nothing.  The 
scnsaiifin  seemed  to  be  like  thai  of  drowning.  As  soon 
as  \vc  got  him  to  gasp  and  breathe,  his  color  came  back 
again.  This  incident  has  given  me  quite  a  new  hold  on 
the  alternating  current  system— to  know  that  3'ou  can 
Cake  r,ooo  vott»  of  it  and  stay  on  it  that  length  of  time, 
I  know  I  should  be  very  sorry  to  take  a  direct  current| 
one  quarter  of  that  time. 

As  to  the  question  u(  heating  op  machines,  I  would 
say  that  on  the  newer  machines  such  as  we  are  using 
now«  we  run  them  for  a  week,  starting  on  Sunday 
afternoon  and  running  until  Sunday  morning.  It  runs 
from  nothing^an  amount  whi»:h  you  cannot  read — to 
35  or  40  amperes,  and  in  all  that  time,  it  never  gets  so 
hot  that  you  cannot  bear  it  with  your  hand  with  com- 
fort. On  the  larger  si/^  machines  wc  arc  using  in 
Pittsburg — wc  have  one  there  that  has  been  running 
two  months — a  30  light  machine — running  2^j  3-4  hours  a 
day.  We  only  stop  foi  ten  minutes  and  if  the  engineer 
docs  not  feel  like  tt,  he  doeein*!  stop  then.  The  load 
on  that  varies  from  nothing  up  to  65  or  70  ampcrcs- 
You  can  always  bear  your  h?nd  on  the  machine  and  as 
long  as  you  can  bear  your  hand  on  it.  it  is  certainly  not 
hot  enough  to  injure  an)"  good  insulation.  The  con- 
verters wc  know  absolutely  nothing  about.  We  put 
them  in  and  that  i*  the  end  of  tt.  I  think  we  had  to 
take  l^vQ  out  on  account  of  the  blowing  out  of  the 
plugs.  The  secondaries  were  short-circuited,  tliL'  elfecl 
of  which  is  generally  to  blow  out  the  primary  plug. 
It  docs  not  injure  the  converter  as  far  as  we  have  been 
able  to  find.     Wc  have  never  had  a  case  of  a  converter 
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short-circuited  cither  in  the-  primary  or  the  secondary. 
Wc   have   occasionally  had   a  converter  terribly  over- 
loaded, when  it  will  heat  up  and  6na1ly  blow  thjc  plugs 
through  another  converter  which  is  lapped  in  on  ihc 
secondary  wire.     It  is  hard  to  get  linemen  to  tinderstand 
that  where  two  converters  arc  coupled  together  and 
one  of  them  ^ets  hot  it  is  usually  the  other  conve 
(hat   is  at   fault,      i   am  a  little   of  an  enthusiast  on 
subject  of  alternatttig  currents,  as  in  Pittsburg  wc 
using  the  direct  syMem  multiple  arc  and  wc  have  bccnj 
Struggling  with  oooo  wires,  pulling   our  poles  out  djM 
line  and  the  direct  current  machine  burning  armatures.  " 
In  Pittsburg  wc  put  them  to  very  severe  duty-  owing  to 
the  suddcnne&s  with  which  storms  come  up  there.     1 
have  known  a  current  in  our  fstation  to  jump   from   300 
to  3000  amperes  inside  of   15  minutes.      But  taking  the 
two  systems  into  account,  the  ea.se  of  distribution  suiitt^ 
the  case  of  handling,  I  say  that  the  alternating  systeil^l 
is  bound  to  come,  if  for  notlnng  else  ftir  the  enormous 
reduction  U  makes  in  the  cost  of  running  your  station. 
(    Dr-  Mosiis:     I  am  very  well  pleased  to   hear  some 
of  the  details  Mr.  Smith  has  mentioned,     1  feel    mvsctf 
a    little     responsible    for    the     success    of  that    systcq^J 
inasmuch  as  I  then  thought  it  would  succeed  and  no^^ 
I  want  it  to  succeed.     The  alternating  machines  which    , 
I  saw  at  Pittsburg  were  running  very  well  and  had  only 
been  running  for  one  month  when  I  made  that  report  to 
the    last    convention— as    my    neighbor  facetiously  r^^ 
mark)*,    that    very    extraordinary    report.      However,  ^M 
have  just  returned  from  abroad  and  thought  that  before 
Cuming  here  I  could  not  spend  the  two  days  necessary 
to  get  over  the  tnal  de  «f<v  better  tlian  in  going  to  Pitt 
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burg  and  %ceiag  how  that  mnchini-  was  running.  [  am 
very  happy  to  say  that  the  same  machine  is  running  in 
that  i^tation  in  Suutli  Pittsburg  that  Mr.  Smith  speaks 
of,  wjih  this  addiiiojiat  fact*  that  they  have  doubled  up 
all  around  in  their  capacity — not  doubhng,  however, 
that  lone,  solitary  man  tJiat  Mr-  Weeks  saw  there  when 
he  meandered  through  Pittsburg  and  looked  at  the 
alternating  current  system.  The  same  man  was  there. 
They  had  doubled  up  the  capacity,  but  that  same  one 
man  was  running  it,  and  I  did  not  »cc  that  he  liad  any 
more  work  to  do  than  he  had  before-  They  were  run- 
ning 3000  lights  where  before  they  hnd  been  running 
1500.  While  wandering  through  Pittsburg  and  seeing 
thousands  and  tens  of  thousands  of  incandescent  lights 
which  they  hnvc  about  in  all  dircetionfi,  I  noted  the 
progress  that  had  been  made  by  the  principal  company 
there  engaged  in  the  alternating  current  system  and  I 
saw  one  thing  there  that  1  woiild  like  to  call  to 
the  attention  of  this  convention  as  Icing  one  of  the 
most  important  things  in  connection  with  the  develop- 
ment of  aUernacing  electric  lighting  that  I  have  yet 
seen  or  heard  of  When  I  went  there  six  months  ago, 
they  were  making  machines  of  500  to  1000  lighta. 
The  other  day  when  I  went  up  there,  I  saw  a  2500 
light  machine  running  and  doing  its  work  admirably 
well  and  here  is  the  thing  Uiat  is  so  remarkable, 
and  that  I  will  call  special  attention  to.  The 
machine  simply  seemed  to  have  been  looked  at  through 
glasses  of  gradual  magnifying  power;  that  is  to  say,  the 
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500    light   machine    was    of   certain    size, 
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machine  so  much  laigc^r  and  so  on,  but   it  wai  exactly 
the  same  machine  in  all  its  details.      In  a  continuous 
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current  machine,  if  you  want  to  vary  the  output  of  II 
machine  by  increasing  the  parts,  you  will  find  yoursctf, 
when  you  begin  your  workj  quite  at  sea.  No  one  can 
calculate  exactly  what  he  is  going  to  get  nt.  True, 
there  rs  a  gnftd  deal  of  pleasure  in  guessing  rights  bu: 
if  you  do  not  happen  to  guess  right,  it  is  very  disagrc 
able  ftnd  costly.  But  here  in  the  alternating  currc 
machine,  you  see  a  possibility,  under  certain  forms 
the  machine,  of  quadrupling  the  output  without  changinj 
the  form  uf  the  machine  at  all.  Now,  where  is  ih 
going  to  stop?  It  is  but  a  step  to  say  that  wc  will  be  ma 
ing  some  day  in  the  simplest  manner  ten  thousand  light 
machines  that  will  require  no  more  attention  than  the 
same  solitary  man  ihiu  we  saw  at  the  South  Pittsburg 
station,  The  strength  of  the  materials  is  the  only  limit 
to  the  length  of  the  shaft  bearing  the  armature  ami  I 
not  sec  really  where  (he  limit  is  going  to  be;  so  if  yt 
want  to  put  in  central  station  work,  it  seems  to  me  tha 
on  an  alternating  current  machine,  you  may  do  an  un- 
limited amount  ol  work  and  get  rid  of  all  this  great 
trouble  yuu  have  had  in  doubling  up  machines,  looking 
after  commutators  nntl  all  th:tt  cliflictdty  which  naturnll 
limits  the  iigc  of  a  plant.  Thai  is  a  fact  that  I  thin! 
will  be  of  value  to  the  convention  and  I  give  it, 

Mr.  Kimball:     In  regard  to  the  alternating  sj^te 
of  supplying  incandescent  lights,  since  the  last  convc 
tion  in  Philadelphia,  there  has  been  a  mnrked  advance? 
and  from  the  various  installations  which  are   at  presen 
in  operation,  we  have  been   nble  to  get  data  which 
nut    only   interesting,  but  useful,  and   the   question 
insulation  of  the  high    potential    wires    is  one    which 
appeals  to  every  one  in  every  part  of  electric  lighting 
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sUtions,  whether  in  the  lineman  iti  the  ccnlral  MAtion 
general  manager.  In  one  c^se  it  is  life  and  limb;  in  the 
other  it  is  properly.  Regarding  the  danger  of  catrjing 
hifjh  potential  wires  into  sockets,  there  are  many  cases 
where  it  is  convenient  to  make  an  armature  mstead  of 
plotting  'A  converter  high  up  on  a  fixture  in  a  city  where 
you  are  not  allowed  to  put  !t  on  poles — it  is  very  incon- 
venient to  put  a  converlcr  fur  too  li};hts  on  top  of  a 
man'?!  building  and  carry  one  or  two  down  into  a  store 
to  distribute  the  incandescent  light  simply  because  you 
arc  running  with  52  volts,  and  if  a  way  can  be  devised 
fur  enabling  us  to  carry  safely  the  currents  which,  to 
say  the  least,  approach  the  intensity  ot  the  arc  current 
into  our  cellar<i  without  that  sense  of  danger,  it  is  the 
thiii^  that  is  needed  at  present, 

The  question  of  the  insuhuian  between  the  primary 
and  the  secondary  of  the  induction  coil  is  one  which  is 
governed  by  a  variety  of  causes-  Where  converters 
are  placed  out  of  doors,  moisture  will  get  in  and  grounds 
will  develop  on  the  high  tension  wires,  no  matter  how 
carefully  the  poles  may  be  wired,  cither  from  defective 
wiring  as  far  as  relative  insulation  in  positive  and 
negative  wire,  or  possibly  wc  may  have  ground  wires 
and  this  bold  expedient  of  grounding  the  inside  wiring 
by  heavy  metallic  lines  to  tlic  ground  has  been  brought 
to  the  attention  of  this  convention  before  and  has  btM?n 
published  in  some  of  the  electrical  papers,  and  it  seems 
to  nic  that  opens  a  Held  for  discussion.  The  fact  must 
be  appreciated  that  each  system  of  incandescent  wiring 
from  a  converter  inside  a  building  is  entirely  separate 
and  completely  isolated  from  every  other  piece  of 
wiring  in  the  city  or  town,  and  that  running  a  metallic 
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ground  from  one  wire  to  the  earth   is  not  lo  be  cor 
pnrcd   with  grounding  a  positive  vire  by  distributioi] 
from  75  or  too  volts,  and  in  such  cases  should  dangc 
develop,  being  only  on  one  wire,  the  lead  fuse  ran  give 
way    to   an    excess    of   current  <m    cither    positive    or 
negative  that  in  any  way  aflccCcd  the  other  in<ita)latior 
and   in  such  way  give  warning  of  danger  whether  M 
the  converter  or  in  defective  wiring. 

Regarding  the  disitribution  of  currents  over  a  larg 
Area,  in  discussing  a  system  of  running  incandescet 
lights  which  rcquirt's  U5  to  use  a  little  differcnl  appar 
fitus,  it  Reems  to  mc  that   those  of  us   who  have  the 
practical    wcrk  to   do  arc  apt   to  losc-^ight  of  the  fac 
that  ail  Ihe  laws  of  wire  and  construction  work  whici 
apply  to  striiight  incnndcscent  or   low  tension  wiring 
are  not  applicable  to  the  alternating  system  and  thnt  all 
appliances  which  are  made  for   straight  incandescent 
work   may   be   utilised    for  the   alternating  current   bj 
conforming  lo  iho  taws  which  arc  now  so   wull  knowr 
regarding  self-induction  and  the  closed   magnetic   (icldyj 
and  it  is  a  question  lo  be  decided  by  the  electric  lig!] 
engineers  in  practice,  to  determine  whether  it  is  bettc 
to  rely  on  high  potential  wires  for  a  system  of  distribu- 
tion and  lay  them  out  with  as  much  rare  as  the  feeders^ 
mains  and   systems  are   now  laid  out,  and  then  to  place 
the  converters  as  near  the  lamps  as  possit>le — any  way     , 
they  may  be  required;  or  whether   it   is  better  to  run  ^H 
system  of  high  potential  mains  and  rely  on  your  insid^^ 
wirings  or  your  placing  of  your  converters.     Uv  inside 
wiring  I  mean  this — that  in  many  plants  converters  ar 
placed  in  groups*  not  necessarily  in  together  and  cor 
nccted    by  a    main    trunk    secondary   wire    which 


practically  the  Esme  as  the  mains  in  a  system  of 
distribution,  so  that  part  of  the  advaiilagcs  of  the 
nitcrnaiing  system  arc  lost  in  being  able,  in  addition  to 
the  high  potential  wircs^  to  run  a  complete  set  of 
secondary. 

The  example  which  our  friend  Mr,  Slattery  gzvc  of 
the  400  light  lamp  taken  from  rough  figures  which  I  have 
in  a  note  book  only — it  seems  tome  that  I  should  arrive 
at  a  intbcr  diflerent  rciiult  in  this  direction  us  the 
prubicni  as  it  was  given,  as  I  understood  it^  was  400 
lights,  16  candle  power  lamps,  a  mile  and  a  half  from 
the  source  of  generation  to  the  center  of  distribution, 
which  it  was  suggested  would  require  a  number  of 
Brown  &  Sba»pe  wire,  and  with  that  number  having  5 
per  cent-  less.  It  may  be  that  two  methods  of  arriving 
at  a  rcrsult  will  introduce  errors  whicli  hardly  ought  to 
be  M  great  as  this  for  assuming  5  per  cent  loss  from  the 
source  of  gcnenition  to  the  center  of  distribution  and 
suti^ething  like  four  or  five  per  cent  I  believe  was  men- 
tioned for  loss  in  the  converters  independent  of  inside 
wiring,  calling  it  a  round  ten  per  cent;  400  lights,  and 
the  lamps  in  more  common  use  Are  something  like  a 
50  watt  lamp— 400  hmps  representing  20,000  watts  to 
be  delivered  trom  the  dyaamo,  and  with  the  addition  of 
10  per  cent  for  loss  would  give  us  22.000  lights  divided 
by  the  potential  of  the  dynamo,  giving  us  22  amperes 
to  be  carrie<l  through  thi*;  disLince  of  three  niili*<;,and 
allowing  our  five  per  cent  drop — 5  per  cent  of  1,000 
volts,  being  50  volts,  wc  have  50  volts  lost-  The  22  am- 
pere current  to  be  carried  and  the  volts  divided  by  the 
current  gives  us  the  resi*«tancc  of  2  3-10  ohms  w*hich 
could  be  used  in  the  line  and  for  3  miles  of  No.  5  wire 
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wbtch  would  allow   us — the    wire  having  the  loss 
3-to  ohms  per    thousand    Icct  or   about  a  No.  5  w!r« 
with  a  loss  of  5  per  cent. 

Mk,  DkCamp:  In  the  report  read  by  Mr.  Slatti 
bespeaks  more  positively  about  the  difficullj'oiinsulat- 
in,^  for  this  current.  On  the  other  hand  he  notes  that 
the  effect  of  the  ctirreni  upon  a  person — and  he  is  cor- 
robborated  in  thi*«  by  Mn  Smith — is  not  as  ^eat  as  itift 
on  the  direct  current.  That  struck  me  as  being  a  little 
inconsistent  The  clcctro-motive  force,  as  I  understand 
it,  is  a  very  strong  element  to  guard  against  in  making 
installations.  It  is  what  affects  the  human  body.  1  would 
like  to  have  an  explanation  of  that. 

There  is  another  thing  I  would  like  to  know, 
peculiarity  of  this  current  is  such  that  the  close  contact 
ts  going  to  affect  the  currents  or  going  to  affect  the 
insulation,  making  it  more  or  less  diflicult  to  insubtc* 
As  an  explanation  of  why  I  want  to  know  that,  I  would 
6ay  that  we  arc  about  to  run  an  alternating  circuit 
under  ground  in  the  city  of  Philadelphia  through  an 
iron  conduit.  Those  are  things  we  have  got  to  contend 
with.  Now,  shall  we  make  that  conductor  of  an  insa" 
lation  that  requires  a  second  metallic  covering  »uch  as 
lead?  Do  we  lessen  ur  do  we  increase  our  diflicultica  , 
by  so  doing?  ^H 

Mr.  Slattery;  Right  upon  that  point  before  w^ 
give  any  of  the  other  matters  that  were  brought  forward  ' 
any  considcraliont  I  would  beg  to  refer  to  Messrs- 
'Westtnghotisc  who  arc  in  that  line  and  who  can  render 
us  some  valuable  information  with  regard  to  these 
apccial  methods  of  insulation  and  I  defer  to  them  as 
having  a  far  greater  experience  in  that  direction 
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Vnve  myself*  If  ihcy  will  be  kind  enough  to  render  the 
information  which  there  is  no  doubt  they  arc  in  posses- 
sion of  with  regard  to  the  disposition  of  such  a  circuit, 
I  should  be  neatly  gratilied  myself 

Mr.  Smith  (Allegheny  County  Light  Company):  I 
would  st:ite  that  I  am  not  in  any  way  a  representative 
of  the  Wcstinghousc  people  though  using  their  appa- 
ratus, but  being  in  the  same  city  as  the  nmnufacuni^rv 
I  have  had  exceptionally  ^ood  opportunities  for  observing 
their  work-  In  Philadelphia  we  arc  using  lead  and 
copper  cables.  We  use  that  because  it  seemed  to  us  in 
underground  work  tlmt  the  lirst  thing  we  had  to  look 
out  for  was  moisture.  We  satisfied  ourfieW'cs  that  if 
we  could  get  a  good  metallic  covering  it  would  be 
prubabiy  about  a^  good  as  anything  we  could  get  hold 
of.  Our  conduit  in  Philadelphia  is  made  of  a  common 
pine  box,  in  which  the  cable  is  laid,  and  the  box  is 
filled  with  pitch.  In  that  wc  have  iron  junction  boxes 
for  connecting  our  feeder  into  our  mains.  The  outside 
covering  of  the  cable  is  not  insulafed  in  any  way  from 
the  junction  box,  though  of  course  the  wire  carrying  ihc 
current  i^.  [n  some  part&  of  the  street  where  we  found  it 
difficult,  owing  to  water  pipes  the  cable  car  condHits,and 
loon,  to  lay  a  wooden  box,  we  used  the  iron  pipe,  through 
which  we  pulled  these  cables,  and  Chen  filled  them  up 
with  pitch.  We  filled  ihem  up  with  pitch  simply  as  a 
mechanical  protection  to  prevent  workmen  from  ham- 
mering a  pick  into  them-  Wc  have  not  had  the 
slightest  trouble  or  loss  of  current  or  induction  or 
anything  else.  Our  men  handle  the  outer  covering  of 
this  cable  with  perfect  impunity,  and  as  long  as  your 
dielectric  is  in  good  shape   it  seems  to  mc  you  have 
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^o^iethfcs  ^t^z  '<  rer«ci:y  sa!^.  I  cnderstand  that 
»j=ie  eirerisietis  hi^cbci^^  -rude  by  the  Wcstingbouse 
C-!>c::^-a3T  with  regard  to  rhb  very  ^Eiestioa.  and  when  I 
p:^  to  them  the  t^aestp^o.  ifaeir  ac5vcr  was  that  we 
could  use  asj  kind  ot  -cable  wc  wanted  to  ms  long  as 
the  covering  was  ffoo<L  bat  Kw  practical  use  they 
would  recommend  d^  in  this  porticalar  iostancc  a  lead 
covered  cabEe  having  both  condnctors  in  the  one  light 
covering;  thar  is  to  say,  two  separate  cables  soldered 
together  through  their  whole  length. 

And  that  is  the  ibrm  ot  cable  I  have  been  advocating 
myselt'  for  mechanical  reasons-  They  made  the  test 
for  me-  They  tested  it  thoroughly  in  every  way  and 
told  me  I  would  get  perfect  satisfaction  out  of  iL 
Ir^  hen  we  turned  the  alternating  current  into  oor  I%iU- 
delphia  lead  covered  cable  where  the  cables  are  run  in 
separate  boxes  but  grounded  throughout  their  whole 
length  the  question  was  raised  whether  static  charges 
would  not  come  into  effect  and  our  men  get  shixrks. 
But  we  did  not  Bnd  that  there  was  anv  efiect  whatever. 
As  to  the  question  jof  loss  of  power  through  induction 
passing  through  a  metallic  covering  it  might  be  different 
with  iron-  As  I  say,  J  have  had  no  experience  with 
long  conduits  of  iron,  but  it  seems  to  me  that  if  you 
run  your  wires  close  together  that  any  efiect  you  get 
on  one  wire  when  it  is  positive,  would  be  neutralized 
the  next  instant.  In  the  same  way  with  telephone 
wires-  We  have  found  that  if  we  cross  our  wires 
every  four  or  five  poles  we  have  no  effect  whatever  in 
the  telephone.  In  one  case  we  have  the  double  circuit 
about  12  inches  apart  and  the  telephone  wire  running 
on  top  of  the  pole,  about  7   inches  between  each  wire- 


There  ift  st  continimuH  rauKical  note,  but  nnt  nearly  as 
annoying  as  the  buzxing  of  an  ortijnary  arc  machine. 
Wc  of  course  think  that  the  telephone  companies  ought 
to  eross  ihcir  wires,  but  we  do  not  think  wc  ought  to  be 
called  ii]>on  lo  be  pubhc  benefactors  to  such  an  extent* 

Mb- DCamp  raised  another  point  —  1  have  forgotten 
it  for  the  moment. 

Mb.  DkCamp:  On  the  question  of  the  consistency 
of  the  statement  that  the— — 

Mr-  Smith;  Oh,  yes.  As  regards  that,  of  course  I 
have  only  practical  experience.  The  50  voltahcrnating 
current  you  cannot  feel.  On  the  larger  machines  wc 
ore  using,  the  discharge  is  not  so  heavy.  You  take  an 
ordinary  arc  lipht  machine  and  you  have  this  immense 
mass  of  iron  in  the  field  magnet  and  when  you  open 
the  circuit  you  discharge  the  Held  magnet  into  the  line. 
That  is  the  reason' I  think  that  thi:  Thomson'- Houston 
machine  gives  a  so  mtch  heavier  blow  than  any  other- 
I  have  taken  the  discharge  from  the  field  niflgnets  from 
an  ordinar>'  incandescent  machine-  It  is  a  dead  blow 
and  there  is  a  large  quantity  of  electricity  discharged  at 
once,  but  in  the  armature  of  the  ordinary  alternating 
machine  there  is  so  little  electricity  in  it  that  not  much 
barm  is  done.  We  never  think  of  shutting  down  the 
machine  for  the  linemen  to  splice  up.  They  climb  up 
the  poles  and  make  the  connections  on  live  wires. 
They  say  they  would  sooner  splice  on  our  lines  than  on 
a  Brush  machine.  \Vc  have  had  nocaseofthc  men  being 
hurt  with  it  at  all.  We  had  one  of  our  men  shor^ 
circuit  a  thousand  volts  with  our  switch  boards  with  his 
plyers.  It  scared  him  and  burnt  the  plyers  but  it  did 
not  damage  either  the  machine  or  the  man. 
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The  Pkksident:     This  discussion  has  takena  prctt 
wide    range,     Wliat  disjiosilion  will  you  make  < 
paper  read  by  Mr,  Slaltery? 

Mh,  SlaitivKv:     May  i  be  permilted  to  say  on( 
word  morcP     1  would    siiy  simply  ihat  I   believe  tlu 
object  of  this  report  has  been  creditably  obtaiued*  il 
coHficqucnce  of  the  verj*  valuable  information  elicitec 
from  the  companies  who  take  a  large  interest  and  car 
in  the  introduction  of  ibis  induction  business  throa|:h- 
out  the  country-     It  is  extremely  gratifying,  too,  ihe^ 
candid  spirit  in  which  the  information  is  rendered. 
is  almost  magnanimous  in  the  manner  in  which  it 
given,  and  I  caonot  express  my  appreciation  of  it  in  too' 
strong  terms.     Our  friend  Dr.  Muses  again  has  placed 
another  future  before  us,      lie  has  given   us  apparently 
inipussible  prubleiiis  to  work  out;  but  he  Ila»a^illgul^ 
prescience  in  his  treatment   of  these  matters,   and 
believe  that  the  immediate  future  will  show  the  realizilH 
tion  of  ihcse  apparently  impossible  accomplisbtntnts 
as    they    have    ably    sht»wn    the   accomplishment 
appan-ntly   impossible   things   that   in   the   past   he  hs 
stated  would  be  done.      A  gentleman  at  the  end  of  thi 
room  made  the  statement  abont  some  miscalculaiion  oi 
a  wire,  and  aired  bis  erudition  in  that  direction  very 
creditably  indeed,     lie  debited  mc  with  the  statement 
of  a  ten  or  fifteen  per  cent,  loss  in  the  circuit,    1  ati^H 
not  aware  of  stating  any  such  loss  in   the   inductton^^ 
system^   and    on    reference    to    my    paper    he    will    be 
enlightened  in  th;it  direction-     The  figures  1  gavcthcrc^ 
were  simply  approximate  ones  in  regard  to  cost  simply^ 
and  the  loss  that  1  stated  was  involved  in  conse<]uenc< 
of  using  conductors,  and  the  loss  that  he  stated,  ws 
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entirely  different — the  calculations  that  led  him  to 
perform  his  mathematical  gymnastic. 

I  hnve  to  again  express  my  great  appreciation  of.  the 
manner  in  which  our  report  has  been  accepted  by  this 
convention*  and  I  know  that  1  shall  receive  ver>'  ^reat 
encouragement  myself  for  future  elforts  in  this  direction 
in  conjunction  withour  worthy  and  excellent  opponents. 
(Applause.) 

Mr-  Kinsman:  Since  I  came  in  I  heard  one  or  two 
gentlemen  speak  of  the  information  they  cared  to 
supply  in  regard  to  this  alternating  system.  I  would 
like  to  add  one  tiling  that  may  be  of  interest.  I  have 
succeeded  perfectly  in  burning  an  are  light  with  a  50 
Tolt  converter  from  the  alternating  system  of  llic 
Wcslinghousc  people.  Wc  get  12  hours  from  24  inches 
of  carbon,  and  a  light  that  is  perfectly  steady* 

Mr.  Kimuaj-i.:  Mr-  Prcsidentand  gentlemen  of  the 
Associ-ition  I  wish  to  Ray  that  I  owe  Mr.  Sialtcry  an 
apolog>'.  In  my  haste  I  made  a  mistake  which  a  better 
exercise  of  judgment  would  have  prevented  me  frnm 
committing.  I  relied  on  figures  that  were  scribbled  on 
a  piece  of  paper  picked  up  from  the  floor  and  roughed 
over  with  a  lead  pencil,  and  I  beg  Mr.  Slattery's  pardon, 
as  his  calculations  are  correct. 

Mr.  Si-aitkry:  I  beg  to  accept  your  very  graceful 
apologj-,  sir.  The  per  cent,  of  loss  I  stated  in  the 
paper  I  think  wa^c  4. 

Mr-  Smith  (Allegheny  County  Light  Company)  ;  I 
irould  like  tu  ask  Mr.  Kinsman  what  is  the  style  of  the 
arc  lamp. 

Mr.  Kinsman:  It  was  the  Simplex  lamp^  2,000 
candle,  55  volts. 
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Mr.  Garratt:     I  move  that  the  pnper  be  accepted* 

The  mutiun  was  carried. 

T^iE  President:  The  next  paper  is  that  of  Mr,  EJ 
R.  WcckSf  of  Kansas  Ci^,  Missouri,  on  olcctricdl 
education. 

Mr,  Weeks  read  the  following  paper: 


ELECTRICAL  EDUCATION, 

Few  questions  of  the  day  ai^  so  important  as  th< 
applications  of  electricity^  and  there  arc  none  upoi 
which  exist  such  a  litck  of  general  information. 

The  telegraph  business  is  so  extensive  that  peopU 
think  no  more  of  sendinj;  a  teleirram  than  of  posting  al 
letter;  we  are  heginning  to  depend  upon  (he  telephone 
as   an  every  day  necessity;    the    electric   railway   haa 
demonstrated  its  financial  basis;  and  the  electric  light 
though  a  creation  of  yesterday,  is  so  largely  used,  that 
about  two  hundred  millifins  of  dollars  are  invested  io| 
its   manutactorc  in  America  alone-     In  fact,  so  manj 
are  the  practical  every  day  uses  to  which  electricity  ii 
put,  that  we  have  not  time  to  enumerate  them.     Yc 
the    public   has  more  knowledge  of  almost  any  otherl 
instrument  of  its  conveniencci  than  of  this  one   force 
that  first  inspired  the  fear  and  curiosity  of  man.     N( 
only  is  the   general  public  almost  wholly  ignorant  of 
the  principles,  uses  and  modes  of  application  of  elec- 
tricity, there  has  been  wuch  a  acarcityof  those  who  hav* 
made  a  special  study  of  these  new  branches  of  industry^ 
that    it    han  been   uell    nigh    impossible   to   secure   th< 
intelligent  service  that  many  of  them  require.     A   man-| 
of  average  education  may  easily  gain  the  mechanical] 
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dexterity^  ihc  sensitive  hearing,  and  the  rapidity  of 
thought  necessary  for  telegraph  and  telephone  service; 
but  some  Applications  of  electricity  re()uire  thorough 
special  training  fur  ufficient  work»  and  we  cannot  hope 
for  satisfactory  service  in  the  direction  of  traction  and 
lighting  till  this  training  is  furnished. 

Electrical  engineering  is  undoubtedly  the  occupatio;i 
of  the  future  fur  the  young  man  vrhu  does  not  care  to 
enter  the  already  over-crowded  professions,  hut  whose 
education  fits  him  for  a  broader  lield  than  Ihat  of  the 
trades.  It  holds  out  the  highest  inducements  finajiciatly, 
and  it  is  a  service  in  which  the  intellect  can  never 
rust  outf  as  it  oflcr**  a  continually  widening  horizon  of 
thought;  indeed,  the  possibilities  of  this  p^ofo»^ion  arc 
a*»  yet  piactlcatly  unlimited.  In  most  fields  of  labor 
the  best  has  been  accomplished;  here  the  work  is  in 
its  infancy^  and  the  demand  is  not  only  for  skilled 
hands,  but  for  trained  and  projircssive  minds-  The 
property  involved  in  the  applications  of  electricity  is 
already  immense^  and  is  rapidly  increasing;  much  of 
the  machinery  used  is  most  delicate — no  unskilled  hands 
should  dc*(troy  its  value  or  make  it  render  te^s  than  itj 
best  service-  "Electricians"  to  whom  Ohm's  law  is 
Greek,"  and  "experts"  who  ''adjust"  but  never 
[clean,  should  not  be  allowed  to  multiply. 

But  how  can  the  special  education  which  sh;tll  pro- 
ducc  true  experts  and  electrical  engineers  be  obtained? 
Several  colleges  have  given  this  department  some 
cunsidcratiun,  but  nut  su  much  as  it  deserves.  Us 
training  should  be  both  theoretical  and  practical-  A 
Uiorough  understanding  of  the  theory  of  electricity  is 
absolutely  necessary  to  enable  one  to  keep  pace  with 
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the  rapid  progress  in  this  branch  of  applied  science;! 
and  witiiout  an  intimate  knowledge  of  the  apparatus! 
used,  commercial  success  is  impossible.  Colleges  and 
universities  should  have  well  equipped  laboratories^  andj 
should  add  to  their  curricula  complete  courses  in  elec-' 
Irical  engineering,  Inid  out  ftfler  consultation  with  those 
few  eminent  electricians  who  have  had  experience  in 
the  class  room,  the  laboratory,  the  factory,  the  stationJ 
and  who  know  better  than  any  school  recluse  whatJ 
theoretical  training  is  of  value.  ! 

To  receive  the  greatest  benefit    from    such  s[>ccia|i 
courses,  it  would  be  well  for  the  young  man,  after  com- 
pleting a  thorough  basic  high   school   course^  To  spendJ 
some  months  in  an  electrical  station  doing  the  practicalJ 
every  day  work  there  required,  and  thus  gaining  a  more! 
nearly  adequate  idea  of  the  infurmalion  he  will  need  tm 
give  him  skilled  control  of  the  forces  with  which  he  i« 
to  deaL     Wilh  this  preparation,  he  will  be  enabled  to! 
take  hold  of  the  theoretical  work  with  a  zest  that  catd 
come  only  from  an  imderstandingof  what  it  is  to  do  fort 
him  and  what  he  is  to  do  for  himself.     Having  finished 
his  college  course,  he  is   not  ycl  to  consider  himself  a 
graduated  expert^  but  some  time  spent  as  a  learner  in 
factories  and  stations  should  be  a  regular  part  ol  hia^ 
electrical  education. 

After  fully  carrying  out  such  a  plan,  the  young  maul 
will    ho    in    po^i^ession  of   a  theoretical    stnd   practical 
knowledge  of  the  work  he  has  chosen,  that  will  give"' 
hitii  access  to  the  most  desirable  of  positions. 

The  more  complicated  electrical  industries  arc  of 
such  recent  date,  and  their  growth  has  been  so  raptd^ 
that    school-trained    workmen    could  not  be  obtaincd.j 


Schools  had  not  had  time  to  adapt  themselves  to  the 
new  order  of  things.  Only  unskilled  labor  could  be 
employed,  and  on'y  such  can  be  had  Tor  st)mc  lime  to 
come.  Much  of  this  work  has  been  performed  by  un- 
educated men,  many  of  whom  have  shown  that  good 
results  may  beaccompli?«hed  without  school  trainin^j;  of 
hif;her  mathcmitiCK.  Thoughtful  observation  and 
practical  experience  have  done  well  for  them,  but 
always  at  the  expense  of  costly  mistakes  and  delays; 
and  at  best,  such  labor  is  limited  in  its  possibilities. 
Only  the  trained  mind  can  attain  the  highest  places. 

But  something  <i;hnt:ld  he  don<*  to  a*«sisl  the  vast  army 

of   halting  hands   that    in  the  nenr  future^nay  in   the 

VCT)'  present — must  do  the  work,  while  the  scln«>l5  art 

preparing  for  this  new  lie!d  of  labor.     Ours  is  not  aA 

iwlustry  with  long  years  of  experience  to  draw  upon^ 

)tl  it  is  one  in  which  the  unexpected,  the  unprovided 

for,  is  constantly  occurring-     Therefore  interchange  ani  | 

comparison     of     thought     and     experience     are     more 

necessary  here  than   in   other  industries  of  greater  age 

or  slower  growth.     Mad  tliis  been  fully  realized  in  the 

earlier   hisior)'  of   ciccirlcity,  much   of  the   bungling 

Work  of  the  past  might  have  been  avoided ;  for  there  can 

be  no  doubt  that  progress  in  intelligent  service  hasbeeri 

grcaUy  retarded  by  the  narrow  policy  which  refused  to 

impart  information   to  the  *'new   Man",  but  which   i« 

ginng  way  before  the  broader  influence  of  our  associa-^ 

(tons.       Members     of     the     elccirical     fraterriilv     are 

beginning  to  recognize  the  truths  that  kno\v  ledge  given 

away  is  the  more  securely  possessed;  and  that  aft  all 

know   more  than  one,  all   may   be  benefited   by  an 
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interchange  of  idcns;  and  employers  are  nwakcnii 
the  fact  that  tliey  niusl  also  be  eduoAturs- 

In  order  that  the  skill  and  intelligence  of  the  worker 
may  in  some  wise  keep  pace  willi  the  rapid  progress  of 
electrical  invention,  everj*  mode  of  improvement  shouU 
be   employed.     The    public  should  be  informed  u[ 
these  Bubjeets  and  led    to    take   an   interest  in    them. 
Young  men  must  learn  that  there  is  a  new,  broad  ar 
remunerative  field  of  honorable  and  attractive  ser\'iccr 
The  National  Kleclrie  I-ight  Association  is  doing  mucl* 
and  should  do  more,  not  only  for  the  mutual  advance 
mcnt  of  its  members,  but  to  brin^  the  business  which  it 
represents  before  the  public  in  an  intelligent  way.  not  at 
4II  ns  an  ;idvertisement,but  because  it  is  safer, pleasunter 
and   more  profitable   to  serve   iv  people  well   informed 
gpon  our  work  than  one  whose    fears  are   multiplied 
through  ignorance.     The  Edison  Association  and  the 
Institute  of  Electrical  Engineers  are  also  exerting  an 
influence  in  an  educational  way,  and  the  clubs  that  ar^ 
springing  up  in  all    electrical    centers,  cannot  fail 
accomplish  a  good  work  in  the  same  direction. 

But  such  orpani nations,  however  valuable  they  may 
be,  can  aflect  but  indirectly  the  large  body  of  men  who 
handle  machines  and  lamps^  run  lines  or  serve  in  any  of 
the  branches  of  a  business  that  needs  intelligence,  even 
in  its  firemen.  Yet  these  are  the  men  upon  whom  the 
success  of  the  new  industry  must  largely  depend.  ^m 

As  intelligent  service  Is  the  most  profitable,  cmployei^^ 
can   afford   to  spare   no   expense  to   obtain   it.     Every 
Station   should  possess   a   pleasant  reading  room    well 
Stocked  with  papers,  magazines,  and  standard  books  on 
electrical  and  kindred  subjects,  and  employees 
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b^  made  Co  feel  it  a  piirt  of  their  daily  duty  to  inrorm 
themselves  upun  all  Diallers  connected  with  ihcir  work. 
From  time  to  time,  they  should  be  questioned  upon 
important  points;  and  if  they  can  not  be  led  to  do  the 
necessary  reading  in  any  other  way,  Ihcy  might  have 
monthly  grades  :tnd  ranks  determined  by  the  informa- 
tion they  have  gained  from  their  work  in  the  reading 
room.  All  large  stations  should  liave  mutual  improve- 
ment societies  of  its  mcii^  fuithcrcd  and  assisted  in  a 
personal  way  by  employers,  in  which  the  problems  of 
daily  work  may  be  discussed,  and  directions  given  for 
useful  and  telling  study  by  employees  who  do  not  well 
know  how  to  help  themselves. 

Municipalities  should  appoint  hoards  of  examiners 
whose  duty  it  should  be  to  inquire  into  the  competency 
of  electrical  employees,  especially  those  of  light  and 
power  companies,  as  ignorance  and  poor  workmanship 
here  endanger  both  life  and  property.  Line  and 
station  foremen  should  be  licensed,  as  their  duties  are 
fully  as  responsible  as  are  those  of  stationary  engineers. 

By  such  legal  measures,  faulty  construction  will  be 
prevented,  and  cities  will  secure  safe  and  eflicienl 
service  for  the  public;  will  further  the  interests  of 
workmen;  will  protect  electrical  investments,  and 
assist  in  the  education  of  the  people. 

EDWIN  RUTHVEN  WEEKS. 


Mr,  DkCamt;     I  move  that  the  paper  be  accepted 
and  spread  on  the  minutes  of  the  Association. 
The  motion  was  carried. 
Mr.  Smith  (Jamestown,  N-  Y.):     I  would  like  to 
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ask  if  Mr.  Weeks  could  recommend  to  the  conventioEi 
any  pnictical   text  books  which  could  be  put   in  tli 
hands  of  linemen  for  use  in  their  every  day  duties. 

Mr.  Weeks:  Yes,  sir;  I  think  there  are  a  number^ 
of  books  which  are  sulliciently  popuhtr  in  their  style  to 
be  of  great  use  to  employees,  W^  have  a  society  of 
our  employees  in  Kansas  City  on  the  plan  that  I  have 
pointed  out  here,  and  we  have  made  it  a  complete  suc- 
cess- I  think  that  if  Mr.  Smith  will  get  a  list  of  elec- 
trical works  from  any  one  of  the  electrical  papers  that 
he  will  be  able  to  select  from  30  tu  40  books,  sufS- 
ciently  simple  and  elementary  to  form  a  nucleus  for  a 
lilirary  of  this  kind. 

Ma.  Garra'i^-;  I  would  nay  in  that  connection  that  I 
find  that  the  little  work  by  Sylvanuj*  P.  Thompson, 
known  as  Elemcnuiry  Lessons  in  Electricity  and 
Magnetism,  is  a  very  valuable  book  and  an  inexpensi> 
one»  and  contains  enough  material  to  keep  tl>e  avcraj 
workman  busy  for  a  longtime. 

Mh.  Mason;     Is  a  motion  in  order  at  tins  time,  sirj 

The  President:     Yes^  sir, 

Mr,  Mason;     There  is  handed,  mc,  sir,  the  follow 
ing  resolution  which  I  have  been  requested  to  read* 
will  read  the  resolution  and  append  another; 

^fSo!vef/^  That  the  work  that  was  assigned  to  the 
committee  on  insulation  and  installation  is  of  so  much 
importance  that  this  coii\  cnlion  cannot  allow  the  sub* 
ject  to  escape  their  earnest  attention;  th;it  the  subject 
is  of  the  utmost  importance  to  the  electric  M^^hting  in- 
terests, and  one  in  which  there  must  be  abundant  ma- 
terial and  experience  which  can  be  obtained  withou^ 
expense  to  this  Association,  and  further  that  anoth<" 
committee  should  be  at  once  appointed  to  gather  info 


HBon,  clas»ily  the  TactSf  nnil  then  oHcr  them  to  the 
cooveDliuii  in  form  ihat  may  bt:  of  pruclical  us  well  a» 
of  scientific  advantage. 

I  add  this  resolution,  sir! 

Oi^soif^J,  That  a  commiltcc  of  five  on  insulation  and 
in$t:illatinn  be  appointed  to  repiirt  at  the  next  meetings 
and  that  Dr.  Otto  Moses  be  the  chairman  of  this  com* 
raitlee. 

I  do  not  sec  the  necessity  of  thi;;  second   part   begin- 
ning *Uhat  the  subject  is  of  the  utmost  iiiiportancc." 
If  I  may  1  will  omit  that. 
JKThe  first  resolution  was  then  adopted, 
^TtlR-  MfWRs:     That  is  a  very  high  compliment  paid 
by  Mr.  Masoi\,  hut  1  must  beg  to  decline, 

Mr.  Mason:  Docs  Dr.  Mo*ca  rclusc  to  serve  on 
wch  a  committee? 

Dr.  Moses;  I  do  not  refuse  to  serve,  but  I  refuse  to 
be  the  standard  bearer  when  others  are  more  com- 
petent than  myself. 

Thk  PRKsrnKNT;  That  shows  a  degree  of  modesty 
that  docs  the  gentleman  infinite  credit. 

Mr.  Mason;  That  is  entirely  unexpected.  (I^iuigh- 
tcr)*  1  stated  that  it  was  unexpected,  Mr,  Pn'sklent, 
because  I  did  not  think  you  would  allow  any  such  de- 
cimation. 

The  Prusioevt!  Mr-  Ma*tnn,  you  present  a 
resolution  ihat  a  committee  of  five  be  appointed? 

Mr.  Mason:     Yes,  sir. 

Tire  President;  I  find  you  retain  Dr.  Moses  in 
the  resolution. 

^blR.  Mason:  It  docs  not  lie  with  me  to  accept  his 
resit' oat  ion- 
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He  ha^  not  b< 


in  ted  vet. 


he    I 


■ 


* 


The  Phesident:     He  has  not  been  appoi 

The  inolion  lo  appoint  a  commiuec  of  five  was  then 
carried. 

The  President:     I  will  nppoint  the  commUtee  a 
1  will  endeavor  to  induce-  Dr-  Moses  lu  serve  on  the 
committee^  if  not  as  chairman,  as  one  of  its  merabtrs. 

With  Col.  Leggett's  consent  I  will  pl:icc  him  on  the 
Committee  on  Revision  of  the  By-Laws.  There  arc 
iMo  points  wliith  he  made  this  morning  and  which  I 
concede  to  be  of  rhu  grca:cst  importance — first,  thai  the 
convention  should  decide  where  the  next  meeting  of 
the  Association  should  be  held;  next^  that  they  sliould 
elect  for  President  of  the  Association  some  one  in  the 
locality  selected  for  the  meeting,  believing  that  rotation 
in  oflice  is  a  good  thing.  1  have  pas:«<;d  the  ;ime  when 
I  itiii  seeking  particularly  after  glory  and  would  be  very 
glad  to  resign  the  glory  and  labor  to  some  more  com- 
pc!tent  hands.  In  making  up  ihcse  By-Laws  1  think  it 
would  be  well  to  consider  that  p;irt  of  the  proposition. 
I'hc  business  of  the  Association  can  be  better  handled 
]f  the  President  of  the  Association  is  choAen  Irom  the 
location  in  which  you  intend  to  hold  your  next  meet- 
ing, I  assiiniCT  Col-  Lcggett,  thai  you  will  serve 
that  committec- 

Mb.  Lkcgetp:  I  think  inasmuch  as  I  was  cjt  off 
in  my  remarks  this  morning  that  it  would  be  fair  forme 
to  say  that  as  far  as  !  am  aware  there  could  have  been 
no  better  service  rendered  to  our  Association  than  has 
been  rendered  by  our  present  ofilccrs  and  espccially 
our  present  chairman;  but  it  seems  to  me  that  it  is  a 
matter  of  considerable  importance  that  these  officers 
should  be  rotated  for  the  special  reason  which  has  just 
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been  mentioned  by  tlic  chairman.     The  meeting  in  a 
certain  localily  ought  to  carry  with  it  as  nearly  as  prac- 
ticable the  election  for  that  year  at  least  of  the  officers 
of  the  Association  in  the  same  immediate  vicinity  and 
then  again  we  mipjht  at  *;nme  period  he  burdened  with 
certain   officers  whom    we    do   not   like  nnd   through   a 
sentimentality   which    might  grow   up   in   this   way  be 
burdened  in  u  manner  which   we    might  not  care    to 
relieve  ourselves  of;  while  I  am  very  happy  to  say,  and 
I   know  I  reflect  the  sentiments  of  every  memUcr  of 
our  socict}\  that  the  present  officers  have  served  us 
with  great  ability,  yet  I  think  that  that  could  he  made 
a  part  of  the  conf^titutional  ground  work  of  our  Asso- 
ciaiion    in    order    that    no    dilliculty    may   ari.sc  or   no 
embarrassment  arise    hereafter  in  the  organization  of 
our  society  or  in  its  meetings.     It  was  my  purpose  in 
speaking  diis  morning  to  suggest  that  it  be  made  an 
clement  of  our-by-Iaws,  of  our  consUtution  in  fact,  that 
the  paiition   of  President  and  Vice-President — I  think 
it  ought  not  to  apply  to  the  Secretary  and  Treasurer^ 
because  their  duties  arc  of  such  a  character  that  they 
may  properly  with  great  benefit  be  maintained  in  the 
same   hands  for  a  considerable    period — but    that   the 
offices  of  President  and  Vice-President — that  nobody 
be  eligible  to  those  offices  for  two  successive  terms. 

Mil.  Mason:  How  can  we  have  another  election 
when  wc  had  one  six  months  ago  and  the  present  officers 
were  elected  for  ayearr 

Mk,  LEtiGETT;  In  find  no  difficulty  whatever  in 
that,  sir — 

Thk  Pkesident:  None  whatever,  sir.  The  present 
president  will  relieve  you  of  that  difficulty  before  the 


end  of  the  present  session.  I  think  it  would  be  well 
to  suggest  in  that  connection  at  this  stage  that  the 
comniilteeon  nomina:ioii  and  the  naming  of  the  next 
convention  be  appointed  now,  so  that  during  to-day  and 
the  next  two  days  they  will  he  able  to  canvass  that 
question  thoroughly  and  suggest  on  the  last  day  of  the 
convention  a  proper  place  and  the  names  of  officers  for 
the  next  meeting.  To  rcHcvc  them  of  ^tiy  cmbarns 
mcnt,  I  should  as  soon  as  that  committee  is  appointedT 
tenderyou  my  resignation  as  pref>idcnt  of  the  Association, 
This  is  done  so  ns  to  facilitate  the  workweare  engaj;e^ 
in  now. 

Mr.  Leggbtt:  I  want  to  add  in  thitt  respect  that 
this  same  matter  was  ulked  over  by  our  present  chair- 
man and  myself  prior  to  the  meeting  in  Detroit  and  il 
was  his  own  stiggestion  »nd  desire  that  that  should  be 
the  course  of  our  convention. 

The  pHKSmKNT:  A  thorough  discussion  of  this 
quef;tion  took  pl.ico  between  Mr.  Leggettantl  myself, 
and  I  believe  that  it  id  better  that  the  olTicers  of  the 
Association  should  be  subjected  to  some  system  ol 
rotation.  There  is  an  honor  connected  with  the  holding 
of  the  office  of  president  at  least*  and  we  all  should  be 
eager  to  (ill  that  office.  1  have  served  my  time  over 
and  over  ag^in  ;ind  1  would  be  very  gla«l  to  hand  the 
gavel  to  somebody  else  next  year,  I  hope  some 
gentleman  will  suggest  a  committee  on  nominations  and 
place  of  meeting, 

Mk.  MAir.t.oi7x:  I  move  that  a  committee  be  ap- 
pointed by  the  chair  for  that  purpose- 

The  motion  was  carried. 


—  107  — 


Thb  pRESiDtNT:  How  many  sh;ill  Ihiit  committee 
Con$istt  of? 

Mr.  MArr.KOUx:  I  think  that  ought  to  be  left  to  the 
discreliun  uf  llic  chair. 

The  President:  I  will  name  Mr.  Mailloux»  Mr. 
L4;ggett,Mn  Robinson.  Dr.  Moses  and  Mr.  DeCarap. 

Mk.  Hustis:  I  would  like  Co  sjisk  for  information  on 
one  point,  and  that  is  that  as  I  understand  it^  the  elec- 
tion of  officers  is  held  once  a  ycarp  Now  the  discus- 
sion has  been  on  the  subject  of  electing'  a  presiding 
officer  in  the  locality  where  the  meeting  of  the  conven- 
tion will  next  be  held.  That  same  officer  will  hold 
offir*^  for  two  meetings.  I  believe  the  gcnenil  practice 
of  the  convention  has  been  to  vary  its  place  of  meeting 
over  diricrent  sections  of  the  country.  Now  that  same 
officer  is  going  to  hoUl  his  office  (or  two  meetings- 

The  President:  la  the  new  constitution  provision 
can  be  ntadc  to  meet  that  point,  so  that  you  can  have 
your  elections  »iomi-annuiilly  instead  of  annually. 

Mr.  Mailloux:  I  beg  to  resign  from  the  commit- 
tee, my  reason  being  that  I  am  not  perhaps  well  ac- 
quainted with  the  gentlemen  who  would  be  eligible  for 
positions  as  officers;  there  are  many  other  members  of 
the  society  who  know  the  prominent  member?;  thereof 
who  would  be  more  fitted  for  a  position  on  that  com- 
mittee- 

The  President:  It  will  tiOt  take  you  long  to  get 
acquainted.  I  hope  the  gentleman  will  not  press  his 
resign^ktion. 

Mailloi'x:     Very  welK  sir. 

The  pKEbiDicNx:     The  chair  is  now  prepared  to  en- 
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tertain  a  motioa  to  u^oom  uotil  ao  hour  to-morrow 

On  modoo  uf  Mr.  DcCamp  the  convention  adjourned 
until  ID  A.  M*  ihc  following  day. 


SeCOND  DAYS-  rROCCCDINGS. 

The  convention  was  called  to  order  at  10.30  A.  M,, 
on  Au^-uin  loih.  by  Mr,  Ralph  \\\  Pope. 

Mr,  Pope;  I  ha\-c  been  requested  to  call  the  meet- 
ing to  order  in  the  absence  of  the  Vice-President,  and 
it  will  be  proper  for  ^xvu  to  nominaU:  a  tt:iupurary 
chairman  to  conduct  the  business  of  the  meeting. 

Mr.  Fmnk  Ridhm  wa.s  chosen  and  took  his  seat  as 
temporar\'  chairman- 

Lieutenant  Murdock  read  the  following  paper; 


THE     ELECTRIC     LIGHT     Ol-TFIT 

CRUISERS. 


or     THE 


The  question  of  how  to  best  install  the  electric  lights 
in  the  new  men-of-war  ha-s  been  considered  in  detail, 
and  It  seemed  advisable  to  bring  the  matter  bclore  the 
National  H^lectric  Light  Association,  that  the  manufac* 
turers  of  the  country  might  have  the  problem  presented 
to  their  consideration^  in  advance  of  the  time  when 
they  would  be  a^^tced  to  act  upon  it-  In  conversation 
with  nianafjcr»  of  various  companies,  it  has  been 
Impressed  on  my  mind  that  the  peculiar  conditions 
existing  on  shipboard  arc  but  imperfectly  understood, 
and  as  a  natural  consequence  they  have  not  as  yet  been 


^I»^ 


as  satisfactorily  met  in  this  countrj'  as  abroad.  I  am 
confident  that  American  insrenuitv  and  skill  can  fullv 
meet  our  requirements  and  hope  that  the  number  of 
djTiamos^  about  sixty,  which  will  be  needed  for  the 
vessels  already  authorized  by  Congress,  may  be  con- 
sidered as  meriting  the  experiment  necessary  for  their 
successful  installation. 

1  am  authorized  to  present  m  a  general  way  the 
views  of  the  Bureau  of  Ordinance  of  the  Navy  De- 
partment, on  ihe  peculiar  conditions  to  be  met,  and  on 
the  best  method  of  meeting  them. 

In  men-of-war  the  prime  requisites  of  all  kinds  of 
apparatus  arc  compactness  and  lightness.  Neither  of 
these  is  of  any  material  consequence  in  electric  light 
installations  on  shore,  and  both  arc  generally  ignored- 
Attention  has  there  been  given  mainly  to  the  question 
of  efficiency  of  conversion,  and  a  glance  at  the  adver- 
tising columns  of  any  of  the  electrical  journals  shows 
that  the  maximum  efficiency  and  best  system  of  electric 
lighting  is  possessed  by  each  of  a  doxcn  companies. 
Our  conditions,  so  far  as  ihc  dynamo  is  concerned^  may 
be  summarized  as  wishing  the  greatest  electrical  output 
for  a  given  weight  and  bulk,  and  although  at  first 
thought  this  may  seem  to  be  essentially  the  some  thmg 
as  efficiency  of  conversion  it  is  widely  HilTerL^nt. 

The  following  figures  of  well  known  American  dy- 
namos illustrate  this  point.  The  comparison  is  made 
on  the  basis  of  **  watts  of  output  per  pound  of  dynarao.'' 
The  weights,  speeds  and  electrical  outputs  have  t^ecn 
obtained  in  general  from  the  manulactiirersj  and  are 
given*  of  course,  only  approximately.  In  this  compar- 
ison it  is,  of  course,  necessary  lo  consider  also  the  sizes 


and  the  number  of  rc\'olations»  the  watts  per  pound 
creasing  with  large  machines  and  high  velocities. 

UtnilU  ti 

E^s«a  No.  JOt         •         -         -         -  Boo  50*000  6,0 

Bnnli  H* S50  66,000  9  -I 

Ancncu  50  Lt.       -  S75  ai,6oo  5.7 

W«ttiAc;lKWBe  K«v  !$«.--  900  30,000  54 

HocKkaui<n  Kow  S,           .        _        _  looo  35*^oo  S.S 

MAibcTj  50A  ligfaKi           -        •         -  1050  35t'5o  7>4 

WVitcmO,  \V,  I,,            -         ,        -  1050  ii«50o  4-1 

Bm^  G* 1050  jS^oo  9.3 

Amcncdn  15  Ll-  Arc,       -        -         -  1075  6,480  4-8 

WrHera7W-I.,    •        -        -        -  tioo  20,115  ^-5 

Wc«tjnf[bo«a£  No.  lit     -  1100  iS^ooo  4. 

Bru«h  F*, 1100  19*000  8.5 

TboRuon- Houston  III,    -        -        -  1150  '5>^oo  &i 

EdiMxv  No.  12,        ...       -  tJoo  30,000  6.9 

l[ochh*UM:ii  No.  6,           ,        .        -  uoo  17,600  8- 

Tbnmfion-Hott»con  EI,*    ...  lajo  I3.3>oo  5,8 

Mather  400  light*,    *        -        -        -  1300  2^,100  7-0 

Edi»ufi  No.  8,           *        »        •        •  14UO  20,000  6*9 

ThonMOii-llourtoo  C.  l.»            -         -  1500  6^000  5.6 

The  next  constdenicton  i:&  that  of  the  connection  of 
the  dynamo  to  its  engine.  A  starting  point  is  af- 
forded in  the  rule  that  belting  should  never  be  used  on 
a  sea  going  vessel.  Nothing  so  radically  violates  our 
condition  of  economy  of  space  as  the  use  of  belting- 
Where  space  is  saved  by  the  use  of  a  short  beh,  the 
working  conditions  nre  comparatively  unsatisfactory. 
Belts  are  liable  to  he  thrown  off  by  the  sudden  chnngcs 
of  lo,id  to  which  our  dynamos  jiirc  hubjcct,  and  become 
u  source  of  danger  to  the  attendants  if  the  ship  is  roll* 
ing  heavily.  The  adoption  of  friction  gearing  between 
engine  and  dynamo  has  been  suggested,  and  is  proba- 
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biy  pmcticnblc,  but  its  dumbility  on  shipboard,  where 
the  motion  of  ihe  vessel  must  cause  working  of  tlie 
two  shafts,  may  not  be  great.  In  the  navies  of  Europe 
the  practice  oC  direct  connection  is  universal,  the  dy- 
namo shafts  being  couplet!  to  that  of  the  engine.  This 
calls  of  course  for  cither  a  great  reduction  of  the 
speed  of  the  dynamo  or  a  corref^ponding  incre-ise 
of  that  of  the  engine.  .  It  is  easy  enough  to  procure  an 
engine  running  1500  revolution  per  minute,  but  it  13  a 
very  difticult  matter  to  tind  one  which  will  govern  sat- 
isfactorily at  so  high  a  speed.  So  far  as  I  can  ascertain 
there  is  no  automatic  engine  manufactured  in  the 
ITniletl  Strtte?^  capable  of  indicating  thirty  horse  power 
which  IS  designed  for  a  higher  speed  than  400,  I  have 
been  informed,  however,  thai  some  ot  the  types  now  in 
the  market  could  be  modilied  so  as  to  operate  well  at 
500-  1  am  not  aware  of  any  dynamo  in  the  United 
States  absorbing  ,?o  horse  power,  which  would  yield  its 
normal  outputs  at  even  the  higher  speed.  It  is  much 
easier  (o  reduce  ihe  speed  of  the  dynamo  while  pre- 
serving its  electrical  outputs  than  to  raise  the  speed  of 
ibc  engine-  Admitting  the  desirability  of  direct  con- 
nection on  shipboard,  the  problem  proposed  is  the  best 
method  of  obtaining  the  same  output  in  watts  per 
pound,  as  speeds  below  500  that  are  now  commonly  ob- 
tained between  E  000  and   1500. 

The  following  figures  of  Kuropcan  dynamos  obtained 
in  the  same  way  as  those  already  given  for  American 
machines,  and  probably  ctjually  accurate,  will  show 
how  this  problem  has  been  met  abroad; 
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Ojumiff. 

K«tolutlon>. 

tVjitu  111  Kxttr 

Wilt* 

trnui  CUcuW- 

l>a»>. 

Mnscliotcr  No.  6,              -          - 

35" 

9.0U0 

i-6 

Victoria  n*,                ,          •          - 

350 

j€,ooo 

f1 

SiL-mtfRH  &  l[fiUk«f 

^5o 

i6,ocx> 

t.i 

E«]t»on-HopkinMon  lO  in.  long, 

35« 

t6fim 

1.9 

Miinchcsiter  No-  7,    - 

■        400 

22,S<30 

4.6 

Victorw  F»,      .          •          -          - 

400 

31,600 

^■^ 

SieniL-nfe  ft  lIiiTike, 

^on 

2o,nno 

.oA 

Edi»oii-Ilt>|)kinM>i>.  15  ill.  short. 

^K) 

39-600 

3.n 

Gramme  H'-l  22^, 

4SO 

2^Aoo 

«.3 

ElwL-U-Piirker,     '     .        -         - 

450 

50,000 

S.6 

CroTiiptun  40-1 10  J, 

^6o 

45."Oo 

6.^ 

EdUan-HopLin^n  8  tii.  long* 

5>5 

15,40a 

S-3 

ManchcMtcr  No.  5,             .         .         . 

525 

6,500 

4-7 

Cromplon  33*1 10  J, 

550 

^4.750 

6^ 

MauchcMcr  No.  6A, 

550 

J5,ooo 

6.75 

EdiK>n-HopbinK>ii  loin.  long. 

550 

J5,ioo 

4-4 

VicioriH  U^  Sj          -         -         • 

600 

$,400 

6.7 

(irumme  Hlc  200, 

600 

14,000 

6-1 

6^ 

50,400 

9.3 

Cromplon  £o-moJ, 

675 

66,000 

9.8 

Gooldcti-TfDt  tc  r, 

765 

16,000 

6.3 

It  is  necessary  to  only  refer  incklentally  to  a  lew  of 
the  methods  by  which  these  results  have  been  obtainecl. 
The  principal  arc  the  elimination  of  all  iron  not  needed 
for  the  magnetic  circutbi  of  the  dyaamo,  and  the  adop- 
tion of  a  type  in  which  this  circuit  furnishes  a  framework 
of  necessary  rigidity.  The  magnet  arcs  should  be  of 
the  best  wrought  iron,  this  single  condition  frequently 
reducing  the  weights  twenty-five  per  cent,  while 
preserving  the  output.  Armatures  of  large  diameter 
give  high  peripheral  velocity  nt  low  speeds^  and  thi: 
seems  to  recommend  the  Gramme  ring,  a  huge  dru: 
armature  being  cumbersome.  The  Gramme  form  has 
another  advantage  for  ship's  use,  thai  it  can  be  repaire 
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IT  even    renewed  with  the  facilities  cxisiinj;  un  shiJ 
r>ard,  although    1    believe   a    Siemens'    winding    has 
Lcently  been  perfected,  which  admits  of  eiinal  fncility 
of  repairs.     The  use  of  multipolar  machines  contributes 
lo  lightne*ifi  and  the  SitmensA  Mftkke  machine  reicrred 
\€t  in  the  preceding  tabic  has  four  field   magnjts  inside 
.:  Gramme  ring.     Flattened  ring  armatures  and   multi- 
polar magnets  aUo  give  large  uutput  for  the  weighty 
Evcrj'   ship,  aboard   which    the    electric    light    is   a 
necessity,  should  have  two  similar  dynamos,  that  cither 
may  be  used  at  wilt.     At  present  this  precaution  is  not 
observed  in  the  navy.     The  lighting  of  the  sliip  by  in- 
candescent lamps  is  under  the  control  of  the  Bureau  of 
Navigation,  and  the  installation  for  this  purpose  consists 
of  an  ordinary  plant  of  an  engine  driving  a  dynamo  by 
belting.     The  electric  search  lights,  two  of  which  arc 
furnished  to    ench    lai^c    vessel,  are   supplied    by    the 
Bureau  of  Ordnance,  the  installation  for  this  purpose 
consisting    of   a  Rrothcrhood     engine    driving   two    C 
Grammes  connected  direct  in  the  same  bed  plate.     In 
C4SC   of  accident,  the    incandescent    dynamo    will    not 
work    the    search    lights   to   advantage,   nor  will    the 
firammes  operate  the  incandescent  lights  well-     This 
is,  of  course,  most  unsatisfactory  and  the  need  of  the 
so-vice  is  for  a  dynamo  which  will  perform  either  work 
well»  and  if  necessary  both  at  once-     Our  search  lights 
require  about  fifty  voltsand  fifty  amperes  for  ordinary 
Work,   the  current    being  sometimes  increased   to  one 
liundred-     The  lamp  is  operated  hy  hand  in  order  to 
fully  utilize  the  radiation  from  the  crater  of  the  positive 
ciirbon.     The  hand  lamp  and  Mangin  projector  are  in 
use  in  nearly  everj'  navy  in  the  world,  for  projecting 


A  condensed  train  of  lights  to  a  distance.     Automatic 
lamps  do  not  admit  of  continuous  adjustments  as  readily 
as  the  liand  lamp,  and  arc  nut  tio  thoroughly  under  Uicr 
control  of  the  opciator     In  any  search  lights  the  arc 
may  sometimes   fail,  and  it  is  somciimcs  advisable  to 
cut  the  lights  out  without  notice.    Lar^e  and  sudden 
variations  of  lead  are  thus  liable  to  occur,  and  these 
Khculd  not  affect  the  d3'n:imo-     It  is  unquestionable  that 
incandescent   lights  can  be  worked    from   a  scries  dy- 
n;unu     and      search      li};hts     operaled      by     a     shunt 
machine,  but  both  of  these  proceedings  are  makeshifts. 
It  is  undeniable  that  both  search  lights  and  incandcs* 
cent  lights  can  be  worked  sntisfaclorily  by  a  compound 
dynamo.     I  have  been  c-illed  upon  to  work  all  three 
kinds  of  dynamos  for  each   purpose,  and  the  compound 
dynamo  works  incandc.'tccnt   lights  as  well   as  a  shunt 
machine,  and  search   lights  better  than  dues  the  series 
machine  supplied  for  the  purpose.     I  have  also  worked 
two  search  lights  and  fifty  incandescent  lights  simulta- 
neously from   one  compound    dynamo-     Each  search 
light  had  three-tenths  of  an  ohm  dead  rcfiistance  in  cir- 
cuit  to   bring  the  difl'erences  of  potential  down  to  about 
fifty  voltfl.     There  is    nothing   new  in  this,  but   I   have 
so  frequently  been  asked  what  advantage  the  compound 
dynamo  possessed,  that  I  have  trespassed  somewhat  on 
the  time  of  the  Convention  to  give  reasons  for  the 
opinion  that  all  naval  d>namos  should  be  compound 
wound  for  a  constant  potential 

It  IS  probable  that  many  new  vessels  will  require 
electric  moters.  Some  of  our  gun  carriages  may  be 
worked  in  this  way,  on  account  of  the  advantnges  that 
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our  electric  motor  offers  in  small  wciglit  and  bulk,  and 
in  the  important  fact  that  it  is  so  much  easier  to  splice 
a  broken  main  than  to  patch  a  leaky  pipe  when  steam 
or  compressed  air  is  u£<*d  for  power.  Electric  motors 
will  be  uscrul  for  shell  twi&t:i  and  ammunation  whips, 
reducing  the  number  of  men  employetl  for  these 
purposes-  Here  also  light  weight  and  compactness  arc 
absolutely  essential,  and  nine  tenths  of  the  motors  and 
commercial  use  would  be  barred  out  as  too  heavy,  A 
ten-horse  power  motor,  the  largest  we  would  possibly 
use  should  not  U'cigh  over  tive  hundred  poundf^- 

Thc  potential  at  which  the  maina  should  be  kept 
mu^t  be  determined  from  the  relative  importance  of  the 
three  uses  to  wtnch  our  dynamos  will  be  put.  As  we 
arc  not  bothered  by  the  question  ot  longdistance  Irnns- 
mission,  we  can  well  use  a  low  potential  for  incandes- 
cent lights  and  motors,  while  search  lights  require  only 
50  volts,  although  it  is  advantageous  with  any  dynamo 
to  have  a  little  dead  resistance  in  the  scorch  light  cir- 
cuit. For  these  reasons  I  think  seventy  volts  is  al>out 
tlie  best  point  for  a  compromise-  This  is  the  voltage 
used  in  the  French  navy,  ihc  Knglish  working  at  eight)'. 
If  two  search  lights  can  be  successfully  worked  in 
scrieSfihe  potenual  at  the  dynamn  might  advantageously 
be  raised  to  one  hundred  and  ten  or  even  one  hundred 
and  twenty  volts-  Experiments  have  been  made  to 
test  tliis  point,  but  are  not  decisive  as  yet*  Should 
there,  however,  be  any  riiatcrial  advantages  secured  in 
the  working  of  cithei  incindcsccnl  lij^hts  or  motors  by 
the  use  of  a  high  potential,  the  search  lights  could  be 
operated  with  !;ul1icient  resistance  to  give  them  their 
proper  potential. 
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The  same  requirements  of  small  bulk,  and  weight 
niu.st  control  in  the  choice  of  engines.  The  adaption 
of  a  compound  dynamo  throws  extra  responsibility  on 
the  engine  as  without  constant  speed  the  advantajj;es  of 
the  dynamo  are  not  apparent  American  automatic 
en^nes  can  easily  metrt  this  demand,  but  most  of  them 
arc  too  heavy*  rigidity  of  frame  being  secured  by 
unnecessarily  large  maiiscs  of  cast  iron.  One  hundred 
pounds  weight  per  indicated  horse  power  with  80  lbs 
steam  is  a  liberal  allowance.  In  many  European  engines, 
steel  and  pliosphos  bronze  have  been  largely  used  to 
obtain  lightness. 

It  may  be  interesting  to  compare  a  few  well  knoM 
dymimos  as  to  compaL'tncss,  the  comparison  being  m« 
on  watts  of  output  per  square  inch  of  floor  ^pace. 


DfOADlO- 

MftnchcMcr  No,  6,  » 

E(lif»on-Hopki]i6oii  10  in.  L.^ 
Manchester  No,  7, 
Ed)son-H<>pkin»on  15  in.  Sh., 
Crompton   *^^  J,, 
Edi9>uu'IiupkiEi!*tjn  S  in.  L-, 
MandictkCcr  No.  5, 

Gj<u*,       .  p  ■  - 

Cromptfln  ^"^^  J.,   - 
Kdiaon  No-  ao. 
Brush  H^,       - 
WcKtinglu»ntn?  No.  tS,     • 
Hoc|ili£iitBcn   No.  8, 
M:ithcr  500  lightK, 
Wr*tr»p6W.  L.     - 
Bninh  G*,      - 
Wc«lo«7WM.,     - 
We*1miili«ii*e  No."  li,    • 


RflTOtgllonft. 

Wmu  Eq  Knur 
UrcuU. 

WflIU 

Iter  Ml.  In, 
llbur  *v"^^ 

■ 

350 
350 

9,oex> 

16^00 

4.9 
6.9 

* 

410 

460 

22,500 
39.600 

6.0 

9-' 
30.3 

* 

■        5^5 

."5 

15*400 
6,300 

6.S 
4.6 

* 

800 
S50 

5o,4«o 
66,000 
50,000 
66,000 

10.9 

8.S 
'3S 

• 

*           t)fiO 

30,000 

5-8 

• 

1000 

35*»o 

Ij.n 

• 

IC5O 

35-350 

8-5 

- 

1050 

11.500 

4-4 

- 

1050 

28,300 

17.7 

• 

1100 

M»U5 

S-4 

- 

1100 

iS,ooo 

411 
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^^^^K 

vrttu 

^^^^^K 

WitM  ta  KhMt.  vmr  an,  tv. 

iyfnmmo- 

IbTolntlciiUi 

CirDall. 

Uoort^mM^ 

Bnuh  F»,      -        ,        ,        , 

lloo 

i^xmo 

'5-.1 

Thomsoa-HrHi&fon  H,  I», 

1150 

25/MO 

9.0 

Iu1i«oJi  No,  1  J,       - 

izoo 

3o*<x» 

7'7 

HiKhhuiiftcti  Ni>.  6.        -        - 

1*00 

I7»6oo 

»3-3 

Tltom&oii'llotiston  C- 1., 

IJ^O 

i3i'oo 

S.1 

Mitlicr  4'io  liKhliii 

1300 

2$,  100 

7-S 

Edison  No,  8.         -        -        . 

1400 

20,000 

6.0 

Thomftnn-llou&ton  C.  I>| 

1500 

6,000 

5-9 

As  illustrating  the  advantajfcs  of  direct  connection 
in  economy  of  floor  space  and  also  of  weight  when 
care  is  taken,  I  h:ive  a  few  statistics  of  ship  instiilla- 
tions- 
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V'  8.  St-Di'i  >  Bdiaon  Mo.  8  (£00  it>.) 
Cbi«*j[0.       V  ArmUgton  A.  Sirni. 

C.   B.  SCBj-r  t  Bniib  CompouDd  U^  Iti.) 

U,  8<  8l*nn"t  1  Wulon  T  W,  I.  (WO  lU.) 
AtlABU.      X  Anninuton  &  Siin^      * 

SiMU  VMbI  1  £E«rociiLi*  rumiiouad  (lUO  tU.) 

liuleaipubK-.  1  MDhijioLarGnuniDtt  (100  ICf.) 
1  Vvnioal  Coiupoiind  Knglav. 

Terp«ito      t  Bruili  Kix  T  Spfcld  (lUOlt*.) 
Suilon-       1  W«itlaKlioav«. 
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The  preceding  show  a  general  average  of  about  forty 
pounds  dead  weight  of  dynamo  and  engine   for  each 
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sixteen  candle  lamp,  whether  high  or  low  speed  dynara^ 
are  used.     In  the  following,  special  attention  has  be 
paid  to   to  the    manufacture  of   light  and    compact 
apparatus. 
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It  is  noticeable  abroad,  that  with  the  ^pe  of  slol 
speed  dynamos  established  in  the  market,  the  system" 
of  direct  connection  is  adopted  in  many  isolated  plants 
on  shore.  The  tendency  throughout  Europe  is  to 
reduce  the  speed  ty{  dynamos,  preserving  the  electrical 
output  by  a  curcful  study  of  details.  Few  recent 
machines  built  abroad  arc  designed  for  higher  speeds 
than  Soo,  while  an  American  company  operating  at 
and  above  850,  advertises  slow  speed  as  one  of  the 
advantages  of  its  dynamos.  In  this  countr>'  the  naval 
demand  for  slow  speed  dynamos  will  be  companiltvcly 
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small,  but  if  it  serves  to  introduce  the  t}'pe  into  the 
nijirkct,  t  am  satisfivd  from  whiit  hu<i  taken  place  in 
Europe,  that  the  system  of  direct  connection  will 
create  a  Held  for  itself,  us  soon  as  the  apparatus  can  be 
procured  without  the  heavy  expense  :ittcad:mt  on  special 
work.  It  recommends  itself  in  any  inHtallaiinn  where 
eiUier  weight  or  floor  space  is  to  be  econonii^^ed.  I 
believe  it  can  be  .successfully  utilized  in  lighting  rail-* 
road  trains,  especially  if  in  the  near  future  railroad 
companies  have  to  furnish  steam  for  heating  purposes. 
Plants  could  be  furnished  small  steamers  and  yachts, 
in  which  a  common  installation  could  not  find  room. 

There  arc  one  or  two  other  considerations  governing 
ship  installations.  The  principal  is  the  absolute  neces- 
sity of  high  insulation.  The  Bureau  of  Navigation  has 
in  its  recent  contracts  called  for  an  insulation  resistiincc 
of  one  thousand  megohms  per  nautical  mile»  alter 
Iwenly-four  hours  immersion  in  salt  water.  Lead 
covering  is  also  required  as  a  protective  against  mechan- 
ical injury.  We  arc  so  exposed  to  short  circuiting  and 
corrosion  from  salt  Matct  that  the  high  standard  called 
for  is  most  wise.  All  switches,  junction  and  safety 
boxes,  and  in  fact  ull  parts  of  the  circuit  should  be 
thoroughly  insulated.  DiHiculty  h:is  been  experienced 
from  salt  water  running  along  the  wires  into  lamp 
sockets,  short  circuiting  the  lamp.  The  insulation  of 
the  whole  circuit  is  sometimes  required  to  be  at  least 
one  thousand  ohms  for  each  volt  at  the  terminals  of 
the  dynamo. 

LIEUT,  J.  B<  MURDOCK,  U,  S.  J^avy. 


Lieutenant    Murdock:      One    or    two    things 


occurred  to  mc  while  reading  thcpnpcr.     Things  whict 
arc    ncccs^sary  in    marine    instsillittions    are    nic:isunng 
instnitnentii  both  ammeters  and  volt  meters  M^hich  are 
independent  of  both  j^tavity  and  magnetism.    Wc  want 
some  kind  ol'an  instrument  tike  a  dynamometer,  perhnps*     i 
or  something  of  the  kind  which  would  be  independen^i 
of  the  earth's  magnetism  and  would  not  be  affected   bj^f 
the  local  magnclism  of  the  ship.     Another  thing  which 
is  necejisary  is  the  independence  of  the  needle  of  the 
effect  of  the  rolling  of  the  ship.     This  has  been  already^ 
met  by  Sir  William  Thompson  in  his  marine  galvan 
meter  and  I  think  in  some  recent  instruments  which 
have  not  yet  seen.  The  simplest  wj»y  apparently  is  to  sus- 
pend the  magnet  or  needle  or  coil  by  a  suspension  which 
passes  through  its  center   of   gravity-     If  this  is  accur- 
ately done,  of  course  the  Ibrce  ofgravity  has  no  moment 
to  act  upon  and  the  rolling  of  the  ship  does  not  offTcct 
the  needle  at  all. 


^ 


M 


I  was  requested  to  present  those  facts  to  iheconsidt 
ation  of  the  convention,  and  I  have  to  express  my  , 
thanks  fur  the  courtesy  extended  in  aiVording  me  the  j 
opportunity  to  do  so.     (Applause.)  ^H 

Dr.  Mosh!>:  {  listened  with  great  pleasure  to  that 
very  inlcrcstlng  paper  and  as  there  are  some  points  in 
it  which  arc  of  very  great  interest  to  a  large  class  of  our 
nomadic  population,  I  would  like  to  ask  some  questions 
ot  Lieutenant  Murdock  in  regard  to  some  statistics 
which  he  has  omitted.  Would  he  kindly  let  us  know 
whether  he  has  gathered  any  information  as  to  the 
relative  methods  of  laying  wires  on  board  shipsj^hat  is, 
arc  grounds  used.     Is  the  hull  of  the  ship  used  as  one 


of'tKc  conductors,  or  is  there  n  tendency  to  have  the 
circuits  entirely  independent  of  the  ship  itself? 

LiEiiT,  Murpock:  In  England,  I  know,  they  use 
what  they  call  the  ship-return,  or  as  they  prefer  to  put 
it,  the  one-wire  system,  but  I  do  not  ihink  imythin^  of 
the  kind  has  been  used  in  this  country  and  I  should 
think  it  highly  objcclionable.  All  the  installation 
required  to  be  put  in  is  protected  by  the  higheflC 
attainable  insulation— a  double  circuit  and  every  part 
insulated.  The  system  of  earth  connections  lias  been 
used  for  quite  a  long  while  in  torpedo  service.  Much 
of  the  torpedo  apparatus  in  the  navy  has  until  within 
the  Infit  few  years  been  arranged  to  work  with  the 
eanh,  but  premature  explosions  have  taken  place  and 
that  has  been  discarded.  Today,  as  far  as  I  know,  all 
plants  arc  installed  with  two  wires  and  high  insulation. 

Mr,  Kinsman:  I  would  like  to  ask  the  gentleman 
if  he  knows  anything  about  the  experience  of  the 
steamship  ''Alaska."  They  were  at  one  time  giving 
the  one-wire  system  a  test 

LiKUT,  Ml'rpock:  No,  sir,  I  know  they  are  using 
the  one-wire  system  on  Mr.  Vanderbilt's  yacht,  the 
Alva. 

Mr,  Kensman:  1  thought  they  were  experimenting 
with  it  with  the  view  of  putting  it  on  other  steamships. 

Dr,  Mosks:  I  was  crossing  in  the  steamer  Bour- 
l^ogne  of  the  Compagnie  Trnnsatlnntique  and  we  had 
made  a  very  rapid  pas^sage  and  everything  was  very 
lovely,  when  about  four  hours  from  Havre  people  began 
to  be  disturbed  because  the  previous  ship,  the  ^'Cham- 
pagne/' had  been  run  on  the  rocks  at  about  that 
distance  from  Havre.     We  were  talking  of  the  rratler 
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find  all  of  a  sudden  we  saw  a  stir  about  thtr  ship  and 
found   the   captain   and   one   or  two  officers  disappc 
and  wc  all  made  a  start  to  find  out  what  was  going  on. 
Wc  found  about  20  feet  of  the  molding  Kmoking  heavily 
and  the  6remen  wore  al  work  tearing  il  down.     When 
wc  got  there,  wc  found  there   was  the  beginning  of 
what  might  have  been  a  Kerinus  fire;   it  was   started  by 
the  defect*!  thfit  Lieut.  Murdock  spoke  of  in  the  tnsuli^l 
tion.     [c  is  the  hardest  thing  in  the  world  to  keep  a^™ 
insulation  on  a  sea  line.     All  of  you  who  have  houses 
at  the  sea  shore  will   have  noticed  that  where  the 
verandahs  or  piaz/as  are  painted  with  metallic  paints 
that  there  is  a  tendency  to   a  decomposition  by  tlie 
chlorides    of    the    sea    air    attacking    the    carbonates, 
decomposing  them  and  making  them  soluble  ns  chlorides 
of  lead  or  xinc  and  yon  have  the  wood  towards  the  seit 
and  the  rest  of  it  nicely  painted-    If  you  want  to  make 
a  good  paint  for  a  sea  house  use  the  worst  paint  you  can 
get — that  is  carbonate  of  baryta  which  would  not  be 
decomposed.     All  these  insulations  are  affected  by  the 
chlorides    that    come    trom    the  »;alt    breeze.       In    thifi 
particular   case    I    took    occasion    to    inquire    into   the 
subject.     The  hull  of  the  ship  was  u^ed  lor  the  return 
wire  and  when  I  inquired  into  it — although  the  crew 
and  officers    were   verj'    well    disciplined    and    very 
reticent.  1  found  they  were  always  on  pins  and  needles 
for  fear  fires  would  break  out.     Further  investigation 
led    me    to    find   out   that   there   had  been   a    previous 
accident  of  the  same  kind,  and   although  it  looked  very 
pretty  it  is  a  highly  dangerous  thing  and  wc  ought  in 
some  way  or  other  to  protest  against  it.  because  those 
accidents,  if  thev  occurred  in  limes  of  danger 


people  would  b*!  compcikd  lo  take  co  the  boats  and  the 
dfrcks  would  be  yawning^  would  be  accompanied  by 
ivrenty  or  tliirty  feet  of  firv  combined  with  the  other 
horrors.  We  ought  therefore  to  protest  agninst  such  a 
ihin*;;  bv  fiuch  -i  paper  we  do  so  in  the  hest  way. 

Mr.  Maii-loux:  I  would  like  to  ask  Lieut.  Mur- 
dock  a  question  relative  to  ihc  number  of  hoiir^  during 
which  the  energy  ts  lo  be  employed  on  board  ship— 
whether  the  time  of  use  will  be  pretty  well  distributed 
over  the  24  hours  of  each  day  or  whether  there  will  be 
parts  of  ihc  day  when  ihc  source  of  energy  will  be  at 
re«t,  not  being  used, 

LiBUT.  Murihx:k:  I  suppose  that  ordinarily  the 
incandescent  li^ht  burns  all  ni^ltt  from  before  sunset 
until  after  sunrise*  In  some  of  the  vessels,  as  in  the 
monitors,  I  imagine  the  incandescent  circuit  may  be 
partially  used  all  the  lime.  (The  remainder  of  the 
speaker's  remarks  were  inaudible  to  the  reporter,) 

Mr.  Kinsman;  I  would  like  to  a^k  the  gentleman 
another  cjucstion,  and  that  is  os  to  the  average  light  of 
ihc  incandescent  lamp^i  on  board  ship  as  compared  with 
that  on  terra  jinna, 

LrEL'T.  Mt'Ri>ocK.  i  think  there  we  work  with  a 
large  factor  of  safety.  They  generally  run  them  low. 
I  have  only  been  on  board  one  vessel  installed  with  the 
electric  It^ht.  1  found  that  16  candles  gave  fiuflicient 
light  when  burned  at  13*  When  a  vessel  is  going  on  a 
long  cruise  it  is  a  great  advantage  lo  save  the  lamps-  I 
think  in  almost  every  case  on  a  man  of  war  the  lamps 
will  be  burned  under  power. 

Mr.  Kinsman:  I>o  you  think  life  would  be  as  long 
under  similar  circumstances  ? 
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LiBUT.  Muri>ock:  I  think  so,  yes.  As  far 
lighting  is  concerned,  the  only  difference  is  in  the 
vlbntion,  and  there  may  be  some  kind  of  cnrbun  IhnC 
would  not  be  effective-  If  ihc  carbon  was  clastic  and 
people  would  stand  the  vibrations  and  especially  if  the 
lamp  were  put  on  a  spring  socket  I  think  the  lighu 
would  last  AS  long  as  a  good  installation  ashorxr.  The 
discharge  of  heavy  ordnance  in  the  case  of  the  Atlanta, 
broke  not  the  carbons,  but  the  lamps.  The  lamps  were 
left  in  the  sockets  in  some  cases  to  test  thorn,  and  the 
glass  itself  was  fractured.  When  the  glass  goes  it  i 
no  use  to  try  to  protect  the  carbon. 

Mn.  RncKKNZAi'Xt  I  should  like  to  nsk  I-ieutenanT 
Murdock  whtthtT  he  has  tried  Avrton  &  Perrv*s  meters 
on  board  ship.  Those  meters  are  protected  by  an  iron 
shield  which  renders  them  independent  of  any  magnetic  ' 
influence*  There  is  no  necessity  for  the  meter  to  be  put 
perfectly  level  upon  any  table  on  any  particular  spot 
where  the  measurements  are  taken. 

t  should  like  also  to  point  out  in  connection  with  this 
subject  that  in  British  men-of-war  it  is  the  tendency  to  ^ 
use  the  double  wire  system  because  by  using  the  ship^M 
side  as  a  return  there  is  a  large  liability  for  leakages  a?^ 
pointed  out  by  Dr.  Moses, 

Lieut,  Murdock:  I  have  not  been  able  to  use  the  I 
spring  meter  on  board  ship.  With  a  Cardew  volt- 
meter the  needle  would  vibrate  about  four  volts,  and 
with  the  Ayrton  &  Perry  ammeter  it  seemed  to  me  to  , 
vibrate  about  tlie  same  number  of  amperes.  I  doi^y 
know  of  anything  in  the  market  to-day  better — (remai^^ 
der  inaudible,)  I  believe  in  the  British  Navy  they  have 
been  using  a  portable  form  of  Siemens  dynamomcl 
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and  some  of  them  hnvc  been  ordered  here  in  order  to 
test  them. 

Dk.  MosifS:  I  ant  sorry  to  trouble  you  againr  but 
there  is  some  further  inrormatjon  I  would  like  to  cticit- 
Sf^nallin^^  I  presume  is  n  very  important  thing  on  war 
ships,  nnditis  very  nccessnry  that  you  should  be  able  to  use 
both  small  and  Urge  lights.  Now,  is  it  your  experience 
thit  a  too  or  i  lo  volt  circuit  is  adapted  to  the  use  of 
arc  lights,  or  would  it  not  be  preferable  to  have  a  50  volt 
circuit  on  board  ship  so  as  to  be  able  to  use  your  arc 
lights  directly  in  multiple  arc? 

LiBUT.  Murdock:  I  have  recommenck'd  in  the  paper 
yo  volts.  Of  course  our  experimcrts  with  these  search 
lights  have  been  goin^  on  a  great  many  years  and  the 
general  tendency  «eems  to  be  ihat  at  least  a  ttnth  of  an 
ohm  dead  resistance  has  a  very  steadying  effect  on  the 
light,  no  matter  whether  we  use  a  hnnd  lamp  or  an 
automatic  lamp.  A  little  dead  resistance  seems  to  give 
U4E  better  working.  Thu  i^earch  lights  are  used  so  seldom 
and  our  general  methr^d  of  working  is  so  economicnl 
tluit  we  do  not  care  tor  the  energy  we  waste  in  these 
dead  resistances.  The  search  lights  themselves  are  of 
French  manufacture,  though  I  think  the  Brush  Com- 
pany of  Cleveland  have  made  essentially  the  same 
Apparatus.  [  must  confesfi,  perhaps,  to  a  little  disinclin- 
ation to  use  an  incandescent  lamp  at  50  volts:.  I  would 
rather  take  a  little  higher  potential  and  work  a  lamp 
about  4  waus  per  caridle  and  try  to  get  more  light  in  a 
shorter  lime. 

Dr.  Moses:  Have  you  ever  visited  the  insrallation 
on  board  the  United  States  Fish  Commission  Steamer 
'•Albatross?" 
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fc'ith   the  d^rlai! 


I^iHL^T.  Mukikkk:     I  am  firniiliJi 
but   have  never  been   on  board  the  vessel.     They  use 
the  old  E<lison  B  lamp.     Of  course  if  we  wnnt  to  take 
a  B  lamp  with  55  vohs  we  can  do  it  better  than  with 
i6  caiullc  Inmp  of  the  same  potential- 

1>R.  Moses:  On  a  recent  visit  to  Pittsburg  I  sa 
everywhere  an  installation  of  50voh  bmpn,  Itappca! 
that  the  WcstinKliouse  Company  of  Pittsburg  ha' 
adopted  that  as  a  standard.  Their  renson  for  adopti' 
it,  as  I  am  tuld.  is  on  account  of  the  economy  of  I 
lamp.  They  get  fewer  watts  per  candle  pow 
That  it  seems  to  me  also  permits  of  the  use  of  arc  , 
lights  directly  in  the  circuit.  locandcscent  light  peopl^H 
as  a  rule,  neglect  the  arc  lamp  and  arc  Hght  peopl^" 
neglect  the  incandescent  light.  It  seems  to  me  there 
should  be  an  imitation  of  the  harmony  that  prevails 
here  and  they  should  unite  in  one  system  the  advantages 
of  all.  Arc  lights  should  be  used  with  incandescent 
lights,  and  yesterday  Kome  one^  I  ihink  Mr.  Smith  of 
Pittsburg,  suggested  that  an  arc  light  can  be  used 
direct  from  converters.  If  Mr,  Smith  j»  present 
will  confirm  or  deny  it  but  I  presume  it  must  have  be 
on  a  50  volt  circuit. 

Mk,  Smith;     It  was  Mr.   Kinsman  of  New  Yo 
who  mentioned  that-     It  was  news  to  me- 

Mr.  Kinsman:  Some  seemed  to  question  the  ability 
to  run  on  very  high   voltage.     They  asked  mc  if  it  was 
possible^    after    the    adjournnicnt.       I    have    run    them 
ecjually  well  on    too  volt  CGnverters.     Fifty  vults  ar^ 
however,  desirable, 

Mr-  DeCamp:     May  I  ask  if  there  is  any  loss 
current  in  running  it  on  i\  hundred  volt  current? 
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Mk.  Kinsman:  They  arc  nbligcd  to  lost  some.  I 
have  not  the  data  with  me.  We  have  reduced  tt  vcrj' 
much  from  what  it  was  fl  (cw  months  ago  and  wc  hope 
to  eliminate  the  whole  of  h  and  1  think  we  shall  very 
soon.  One  of  those  lamps  thnt  I  spnke  of  I  operated 
with  Ics«  than  a  qu;irter  of  an  ohm's  r«si«tancc. 

Dr.  Mosbs:  The  discussion  brinj^s  up  such  facts 
as  have  occurred  to  me  that  wilt  answer  some  of  the 
points  lh:it  have  been  raised  and  some  of  the  questions 
asked.  1  happened  to  have  made  the  lirst  experiments  oa 
hoard  the  steamship  "  Albatross"  that  1  spoke  to  LitruL 
Murdock  abour,  with  the  use  of  nn  arc  light  on 
incandescent  light  circuits,  h  was  a  55-volt  circuit. 
Il  was  .1  lamp  directly  in  the  circuit  nnd  one  that  was 
operated  by  a  function  of  \hv  current  and  the  lamp  w;u 
invented  to  run  on  incandescent  light  circuits.  While 
there  il  was  found*  after  a  great  many  experiments,  that 
there  was  a  normal  length  of  arc.  You  may»  of  course, 
draft  lam p5  for  any  voltage,  but  it  is  fou'id  by  experience, 
taking  carbon  in  its  chcmica)  composition  and  the  ten- 
dency to  an  extinguishment  of  the  arc*  that  a  certain 
length  of  arc,  perhaps  from  an  eighth  to  a  quarter  of  an 
inch  is  best  adapted  to  arc  lighting.  For  that  reason 
it  is  necessary  to  have  about  45  volts  between  the  ter- 
minals of  the  lamps,  and  if  you  are  running  a  5S-volt 
circuit  it  gives  you  that  limit  of  loss  which  enables  you 
to  run  out  to  any  length  right  from  the  incandescent 
circuit  on  the  ship.  In  this  particular  ease  there  was 
about  one  eighth  of  ohm  put  in,  ft  worked  very  satis- 
factorily. There  was  no  winking  of  the  lamps  at  all. 
The  lamp  ilscll  was  invented  for  a  55-volt  circuit;  but 
the  ditlicult^'  ol  putting  lamps  in  series  on   a   multiple 


-*  1*8  — 


arc  curcuit  is  so  great  that  it  is  not  advisable.  There- 
fore, the  adoption  o\  a  50  or  55  volt  stnncUird  enables 
to  harniont2:c  the  arc  and  incundcsccnt  light  in  a  mos' 
remarkable  way.  You  can  use  your  lanip^  directly 
from  the  circuit  and  there  are  places  of  cour:>e  no  one 
will  deny  where  an  arc  light  is  far  superior  to  an 
incandescent  light-  It  gives  you  tivc  times  as  much 
light  per  pownd  of  coal  burned  and  fc>r  large  spaces  it  is 
very  much  more  useful;  so  that  it  will  be  very  desirabl 
to  adopt  some  general  system  where  arc  lighting  ani 
incandescent  lighting  could  harmonize. 

Mr,  Kinsman;  The  lamp  that  1  have  reference  to 
has  been  wound  so  that  we  have  successfully  burned 
two  lamps,  that  is  mnltipte  scries^  on  a  1 10  volt 
current.  I  have  not  the  slightest  doubt  but  that  can  be 
successfully  done  hy  ihc  lamp  in  a  very  short  tim' 
That  brings  the  thing  down  to  a  commercial  basis  aa 
under  all  conditions. 

Dr.  Moses:  But  you  must  use  two  lights  togcthe 
If  you  only  have  one  you  are  compelled  either  to  thro 
your  superBuoDs  power  into  resistance  or  into  the  ligl 
that  ifi  in  use. 

Mk.  Kinsman:  In  gcncr-nl  installation,  wc  arc  n 
going  to  put  up  iwo  lights  where  they  are  not  ncede 
Where  there  is  only  one  light  we  keep  it  in  that  way, 

Mr.  Wright:     Lieut.    Murdock  speaks  of  one 
the  re<iuisitcs  for  ship  installation  being  the  scttlcme 
of  the  voltage.     I  think  thst  difficulty   is  entirely  ovc 
come   with   the  alternating  current  system,  as  we  cai 
supply  a  converter  to  give  you  any  voltage  you  plea; 
from  our  secondary  wires, 

LiEiJT,    Mltrdock:     1    am    very   glad    Mr.    Wrigfc 
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suggested  that.  I  think  there  is  one  objection  to  the 
alternating  current  on  board  ship  and  that  is  for  israrch 
lights.  Our  hand  glass  is  rather  a  peculiar  institution. 
The  carbons  arc  inclined  at  an  angle  and  placed  out  of 
the  line,  the  positive  carbon  bein^'  uppermost,  so  that 
the  crator  is  turned  toward  the  mirror. 

Mk.  Wright:  I  think  there  will  be  no  very  great 
difliculty  about  that. 

I-iKi'T.  Mikoock;  As  most  €>f  the  light  is  given  off 
from  ihc  end  v(  the  positive  carbon  in  a  continuous 
current ,  I  fear  that  in  an  altern.iting  current  system  we 
lose  this  advantage.  As  we  are  trying  to  get  a  system 
which  will  use  either  arc  or  incandescent  lights  from 
the  same  dynamo,  the  alternating  current  in  this  respect 
does  nut  seein  >o  guod.  I  do  not  know  that  1  fully 
comprehend  Dr.  Moses,  but  in  the  sj'stem  I  speak  of 
we  work  our  arc  lamps  parallel  with  each  other  just 
the  same  as  we  put  in  an  incandescent  lamp. 

Dh.  Mosks:  I  would  state  nmrc  fully  then,  that  it  is 
desirable,  of  course,  to  run  an  ate  lamp  exactly  like  an 
incandescent  lamp  since  the  function  of  the  arc  is  such 
that  it  is  equivalent  in  a  certain  ratio  to  the  constant 
resistance  of  the  incandescent  lamp  if  you  only  give  it 
time  to  act.  The  arc  is  a  constant  for  every  voltage,  so 
that  if  you  use  a  multiple  arc  arrangement  and  you  have 
a  50  volt  circuit,  since  the  arc  for  a  50  volt  lamp  is  best 
adapted  for  arc  lightirg,  it  is  advisable  to  use  the  50 
volt  circuit  for  that  purpose,  putting  two  lamps  in  series 
or  to  throw  in  a  considerable  amount  of  rL'sistance  if 
you  ose  a  70  volt  circuit,  as  you  suggested. 

I  would  just  say  there  were  some  experiments  carried 
on  by  Captain  Tanner  and  myself  on  the  Albatross  for 
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the  purpose  of  using  a  search  light.  In  fact,  wc  used 
this  arc  light  as  a  he;ki  light  going  around  "NVilmington, 
and  found  in  a  storm  that  it  worked  vcrj'  wcll^  but  an 
arc  light  can  be  used  on  an  alternating  current,  and  if 
you  use  it  for  a  search  or  signal  light  the  alternating 
current  presentii  peculiar  advantages.  You  have  your 
reversals  of  current  and  you  can  make  jour  flashes  and 
signals  come  in  with  youraltern,itions  of  current.  You 
could  alternate  the  flashes  very  nicely  tn  an  alternating 
system. 

Mr,  Kinsman:  I  would  like  to  ask  Lieut.  Murdock 
if  he  has  any  diflUcuIty  in  the  feed  of  the  search  lamp 
and  what  the  nature  of  the  difficulty  is. 

LiKUT.  Mlbdock:      I    am   afraid   if  I  go  into  thai 
shall  have  to  describe  the  lamp. 

The  Chairman:  (Jcntlcmen,  we  shall  have  to  cut 
the  di.scussion  a  little  short  ai>  there  is  one  more  paper 
to  be  read  this  mornirg-  What  disposition  will  you 
make  of  this  paper  of  Lieut.   Miirdoek's?  ^^ 

Mr,  Phbli's:      I  nio^e  that  it  be  accepted   with  t^fl 
thanks  of  the  Association^  and  entered  in  the  proceed^ 
ings. 

The  motion  was  carried. 

Thk  Chaihman:     I  am  very  sorry  to  inform   yt 
that  I  held  in  my  hand  the  resignation  of  Mr.  Morrison, 
President  of  the  National  Electric  Light  Association—  ,. 
something  that  I  did  not  expect.  ^H 

Dr.  Moses:     I  moved  that  it  be  indignantly  refused- 

The  motion  was  numerously  seconded*  ^M 

Tun   CtiAmMAN;     All    tho^c  in  favor  of  accepting 
this  resignation  say  aye.  ^^ 
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Mb.  DbCamf:  That  is  not  the  question.  Dr. 
Moses  resolution  xfAS  seconded. 

Tub  Chairman:  All  those  in  favor  of  refusing  to 
accept  the  resignation  of  Mr-  Morrison  will  please 
sif^iify  by  saying  aye. 

The  motion  was  carried  unanimously. 

The  Chairman:  The  next  business  before  the 
meeting  is  the  report  of  the  commillec  on  By-Laws — 
Mr  A.  J.  DcCamp, 

Mr-  DkCamp:  That  will  have  to  be  made  n  specifil 
order  for  sonic  future  meeting.  The  coniiniltee  is  not 
prepared  to  report.  They  have  formulated  their  report 
but  it  was  very  radically  changed  from  that  report 
which  was  n^adc  yesterday  and  we  propose  to  get  it 
printed  and  distributed  anionfr  the  members  that  they 
may  he  prepared  to  disuss  it  when  it  crimes  up.  I 
would  therefore  move,  if  it  docs  not  interfere  with  any 
of  the  other  arrangements  of  the  Association,  that  it  be 
made  the  first  business  in  order  tomorrow  morning- 

The  motion  was  seconded. 

Mr.  Struart:  T  would  also  ^luffijest  that  it  might 
be  well  to  make  some  provision  in  view  of  the  special 
order  made  for  lomouow  mornuig  by  the  motion 
yesterday-  The  discussion  of  Mr.  Garratt's  report  has 
been  made  the  special  order  for  the  first  thing  tomorrow 
morning.     It  might  be  well  to  give  this  precedence, 

Thh  Chairman:  Tlie  motion  is  that  this  matter  be 
made  the  first  thing  in  order.  Arc  you  ready  for  the 
question. 

The  motion  was  carried. 

Mr,  Calkins  on  behalf  of  the  committee  of  arrange^ 
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mcnts  made  some  Announcement!!  with  reference  toth 
excursion, 

Tmk  Cjiairmam  1  have  also  an  invitation  here 
from  Mr-  Meigs,  of  the  Elevated  Railway.  East  Cam- 
bridge, I  have  also  an  invitation  from  the  New 
England  Telephone  &  TclcgraphCompanyto  visit  their 
works  and  asking  tis  to  designate  a  time  when  any  or 
all  the  members  will  make  this  visit. 

The  next   paper    is    by    Or.    Waldo    on    instume 
for  bending  tests  of  line  wire, 

Dr,  Waldo;  If  you  will  excuse  me  just  one  moment 
I  should  like  to  go  into  die  lobby  and  get  that  little 
instrument. 

W^hile  Dr.  WaUlo  was  absent  irom  the    room 
DeCnnip  spoke  as  follows; 

Mr.  Chairmsm,  while  you  arc  waiting  I  wojid  like 
lay  before  you  a  communication  which  is  a  matter 
information.     It  is  not  information  growing  out  of  any 
oflicial  action  of  this  Association,  but  it  is  a  matter  with 
which  you  are  all  more  or    less  familiar  and  several 
questions  have  been  asked  me  in  reference  to   it.     T 
Secretary  M-ill  please  read  it 

TheSecretarv  read  as  follows: 

**Thc  conimillce  of  the  Association  of  Electric  Light 
Companies  for  mutual  protection  against  exorbitant 
prices  of  carbon,  after  careful  deliberation  on  the 
subject  dif^ire  to  announce  that  in  view  ofthe  collapse  of 
the  Icte  carbon  combination  and  the  unsettled  condition 
of  the  market  it  is  not  deemed  advisable  at  present  forthc 
Association  to  take  lurdier  action  toward  establishing  a 
manufactory  or  the  concentration  of  a  large  number 
of  contracts  for  carbon,  believing  fully  that  the  individ-  ! 
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iLiI  companies  will   experience  no  cJifficuUy  in  placing 
their  orders  at  fair  and  satisfactory  prices " 


The  Secretary  read  the  rcfiignalion  of  Mr-  Charles 
Cooper  as  Treasurer  of  the  As5ociation< 

Dk,  Moses:  I  would  like  to  repeat  thu  sarnu  resolu- 
tion that  was  offered  with  rcpird  to  our  President,  were 
I  not  forbid  from  doing  so  by  Mr.  Cooper  himself, 
whose  great  good  sense  suggests — and  I  shoukl  lay  it 
before  ihe  convention  in  hi!*  wortlft— thnt  the  Treasurer 
should  naturally  he  in  the  neighborhood  of  the  President, 
becau<«e  it  frc*)ucn(ly  happens  that  the  President  is  not 
aware  of  the  deticieneies  there  may  be  in  the  Treasury 
and  orders  are  frequently  given  for  sums  grentcr  than 
the  condition  of  the  Treasury  would  warrant.  There- 
fore it  is  desirable  that  he  should  have  at  his  elbow 
acme  one  who  can  tell  Inm  the  hahuice?*,  and,  therefore, 
I  think  it  is  eminently  proper— well,  I  will  not  anticipate 
a  resolution  thai  will  appear  later  before  the  convention, 
and  may  close  by  offering  our  thanks  to  Mr.  Cooper  for 
the  efficient  way  in  which  he  has  conducted  the  office. 

TiiK  Chairman:  (lentlemen,  you  have  the  resigna- 
linn  of  Mr.  Cooper  now  before  you.  What  action  will 
you  take? 

Mk.  Stbuart:  I  move  that  it  be  accepted  with 
thank**.     (Laughter,) 

Mr.  Stkuaht:  That  may  need  some  explanation. 
I  have  no  intention  whatever  of  thanking  Mr.  Cooper 
(or  resigning,  but  only  for  the  very  excellent  ser\'tcc  he 
hfts  given  in  the  p.ist. 
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Mr.  Steiiart's  motion  was  tlien  carried. 

Dr.  Wai-do:     Mr.  Fresidenl  and  members"  of  the 
convcnlion;     In  looking  over  some  specimens  of  wire 
which  were  sent  to  the  Baltimore  &  Ohio  Telegraph 
Company.  Mr.  Maver  and  !  were  very  rniich  impressed 
with  the  uncertainty  of  the  bending  test  of  line  wire. 
Vcrj'  simple  devices  arc  oAcntimcii  very  advantageous 
in  use,  and  I  thought  it  might  be  of  interest  to  tell  thM 
convention  of  a  simple  tool  which  will  give  more  or™ 
less  uniform  results  in  the  bending  tests.     The  objection 
to  taking  a  piece  of  wire  in  your  hand  and  bending  il, 
Hfi  IS  ordinarily  done,  is  this*— that  a  piece  of  wire  bcnl 
at  nn  angle  here   (illustrating;)   will  break,  not  in  pr^l^H 
portion   to  ils  strength   or  its   value  as  a  wire,  but  t^- 
proponion  to  the  diameterof  the  wire  and  its  crystalline 
structure.     A  very  hard  drawn  wire,  for  instance,  will- 
break  with  much  less  bend  around-  a  sharp  angle  th4^| 
around  an  angle  of  its  cwn  diameter-     I  noticed  that  in    ' 
nil    (he   test*;   described   by  the   division   of  postal  tele- 
graphs in  England,  Mr.  Preece  is  careful   to  insist  that 
the    wire  be  bent  around  its  i>wn  diaiticler.     Any  uf 
our  hard  drawn  coppers  will  break  after  one,  two  or 
three  bends.     The  little  instrument  which  Mr,  Maver 
and  myself  constructed  is    merely    a    pair  of    plyers 
which  can  have  a  pin  of  dlHcrcnt  si^es  inserted  at  its 
center  of  motion  and   will  grasp  the  wire    uniformly 
and  it  is  meant  to  be   screwed  to  a   board  so   that   the 
angle  at  which  the  wire  finally  breaks  on  the  last  turn  is 
accurately  shown-     I  think  as  the  mechanical  properties    , 
of  wire  come  more  and  more  into   consideration  and   ] 
become  more  and  more  desirable,  as  they  rapidly  are 
becoming,  that  it  is  extremely  important  that  we  havM 
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a  uniform  system  for  this  bending  test*  and  I  do  not 
know  of  anv  better  condilion  than  that  the  wire  shall 
be  bent  arountl  its  own  diameter — a  pin  of  its  own  si« 
held  by  some  such  instrument  as  this  and  that  the 
number  of  degrees  that  it  takes  on  its  last  turn  shall  be 
registered.  For  instance,  we  know  that  a  wire  will 
Cake  three  right  anj^Ic  bends  and  we  will  siiy  fifty 
degrees  more.  Vou  can  make  any  simple  arbitrary 
convenience  as  to  to  the  number  of  degrees  of  bending 
that  a  wire  will  stand,  and  as  many  of  our  wires  will 
break  at  a  single  bend  or  bend  and  a  half,  it  is  very 
important  that  we  keep  the  last  number  of  degrees 
which  the  wire  bends  in  order  to  have  any  indtcatton 
of  the  mechanical  value  of  these  high  grades  and  hard 
drawn  copper  conductors.  This  little  instrument  will 
lie  in  the  office  of  the  Electrical  World.  It  is  very 
crude;  it  is  the  first  one  that  was  made-  Of  course 
llic  next  one  will  be  simpler  and  better,  (Applause.) 

Thb  Chairman:     Dr.  Waldo  will  you  now  read 
your  paper  on  silicon  bronj:c  wire? 

Dr.  Waliio:  It  was  merely  some  remarks  in  a 
discussion  with  Mr-  Prcccc  and  also  in  correspondence 
with  Lazare,  Wriltcr  &  Co,  In  Paris  I  became  a  good 
deal  interested  in  this  silicon-bronze  question,  I  take  it 
Ihu  we  can  Inok  up<in  alt  conductors  nf  electricity  as 
nwrcly  transparent  to  cicctricitj',  so  to  speak,  and  that 
electricity  will  Havel  through  them  a  good  deal  as  light 
Will  travel  tlirough  glass.  (Applause,)  In  our  dense 
ignorance  as  to  the  ultimate  nature  of  electricity,  of 
cour<ie  wc  can  only  siinnise  in  rc^jard  to  this  point,  but 
I  take  it  that  that  is  a  good  practical  conception  to 
bear  in  mind*     Now  it  has  been  found  that  very  small 


—  136  — 


'1 


quantities  of  alloys  of  the  tarllily  metals  is  inlroduced 
into  a  very  good  condui^Ior  hitx'c  very  much  thu   cirecl 
of  the  introduction  of  a  small   amount   of  iron   or  any 
disctiluring  influence  into  glass  upon  the  transtnihsiun  of 
lights    and    that    has    l>ccn     IbunJ    particularly    true 
of  some  of  the  earthly  alloys — arsenic,    for  instan 
and    phosphorus  and    silicon.     But   there   is  also 
peculiar   physical    change    which    takesi    place    when 
silicon  or  pliO£]>horus  is  added  to  the  bronzes-     What 
th;it  change   is    I   do   not   know.     liut   in   thinking  the     i 
matter  over,  it  has  seemed  to  me  that  the  addition  of 
a  small  amount  of  silicon  and  phosphorus  must  enable 
the  atoms  of  molten  copper  tu  effect  a  certain  nearer    ' 
relation  to  each  other — that  the  centers  of  the  atoms,  so 
to  speak,  are  allowed  to  come  a  little   closer  and  that 
the  tensile  strength  is  much  increased  by  the   addition 
of  these    small   quantities   of    the  earthy  alloys.       But 
whatever   the    cause    may  be,    it    is    an    experimental 
fact  that   the    addition    ol'  small    quantities    oJ     phos- 
phorus  and   silicon    and    perhaps    some    other    alloys 
has  given  us  bronzes  which  have  high  tensile  strength 
without     any    greatly    lessened    conductivity.     Now    I 
began    a   series    of    experiments    on    silicon    and     its 
application  to  these  bron/cs,  to  sec  whether  wc  could    . 
get  conductors  which  should  have  mechanical  prope^H 
tics  of  a  high  order  and  at  the  same  time    have   th^^ 
transparency  to  electricity  which  copper  has.     Thu  first    ' 
results  of  these  experiments,  after  two  years  of  work, 
are  beginning  to  show  themselves,  and   I  have  here  a 
nun^ber  of  specimens  which  I  shall  be  very  glad  to  give 
to  any  person  interested,  of  some   silicon   bronze  con- 
ductors   in  which  a    high    tensile  strength  has  bee 
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otHainec)  by  using  a  core  of  silicon  bron/^eancl  a  covering 
of  copper-  You  arc  all  aware*  pcrhapi;,  that  some  of 
ihc  Frvnth  engineers  have  made  stretchings  of  a  mile 
between  supports  in  some  parts  uf  Algiersof  vcr^--  hard 
drawn  pme  silicon  bronze  wire.  But  the  trouble  with 
it  is  that  the  conductivity  is  no  greater  than  the  con- 
ductivity of  steel  and  for  most  of  our  purposes  we  want 
high  conductivity;  so  I  was  ted  into  a  variation  of  the 
ordinary  form  of  conductors  and  returned  to  the  idea 
uf  a  cored  wire.  It  was  not  possible  to  push  the 
construction  of  pure  silicon  bronze  conductors  up  to  a 
tensile  stength  of  t2o,ocx)  pounds  to  the  square  inch 
and  that  rivals  the  tersilc  strensrlh  of  the  best  steel. 
But  as  aconductorfor  large  currents  that  was  compar- 
atix'ely  useless  and  i  therefore  was  led  into  the  experi- 
ment of  coring  the  wire,  I  think  by  common  consent  the 
disadvantages  of  the  old  style  cored  wire  arose  largely 
from  the  difference  in  electrical  conditions  between  the 
core  and  its  surroundings.  If  any  moisture  got  between 
the  steel  core  and  the  copper  covering  we  had  a  perfect 
electric  pile,  and  a  certain  amount  of  disintegration 
would  take  place  between  the  core  and  its  surrounding. 
Now  that  difference  of  potential  docs  not  exist  between 
the  bronze  core  and  the  capper  covering  of  a  silicon 
bronze  wire,  because  they  arc  so  nearly  alike  chemically 
and  their  electrical  condition  is  almojit  identical;  but 
there  is   another   very  great  advantage.     The    ftising 

point    of  silicon — that    being    an    ailov    of  eopper is 

slightly  lower  than  the  fusing  point  of  copper  itself,  and 
it  became  possible  to  put  in  ingoti  of  silicuti-brunze  and 
to  cast  around  these  ingots  pure  copper.  There  would 
be  a  perfect  joint  of  fusion  so  itiat  when  the  ingots  were 
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taken  from  the  molds  there  was  an  in^ot  of  silicon- 
bronxe  covered  with  copper  which  woiihl  have  n  p4,*rlcct 
mccharical  homogeneity*  iind  these  little  samples  which 
hiive  been  pu5!*ed  around  the  ruoui  are  specimens  of 
wire  drawn  with  a  solicon-bronze  core  with  the  ends 
polished,  so  that  you  can  sec  there  is  a  difference  in 
constitution  of  the  metah  but  it  is  almost  impossible 
separate  the  silicon-bronzt-  core  from  its  outside  covi 
ing^  This  is  H  more  or  less  complete  solution  of  tl 
problem  of  having  electric  light  conductors  of  very  con- 
siderably more  tensile  strength  ihnn  anything  which  cop- 
per can  pive,  and  yet  possessing  almost  the  conductivity 
of  copper-  In  the  case  of  smaller  wires  the  amount 
of  success  reached  is  equivalent  to  about  the  following 
figure*:  A  wire  io;)-todo  of  an  inch  in  diameter  will 
break  iit  ubout  650  pounds  and  for  ton&ion  and  bending 
it  i^  much  more  siUistactory  than  the  best  haul  drawn 
copper  which  we  have  been  able  to  get.  You  have, 
too,  variable  ijuantities  of  conductivity  and  the  tensile 
strengtli  and  you  can  save  either  at  the  expense  of  the 
other;  so  that  it  becomes  possible  by  using  the  silicon- 
bronzes,  to  vary  for  particular  conditions  either  of 
those  qualities;  and  I  think  the  experiments  which  wc 
have  made  bid  fair  to  be  successful  in  producing 
permanently  a  conductor —  not  perhaps  belter  than 
copper  beciiusc  we  purify  our  copper  more  and  more* 
and  the  present  conductors  of  copper  will  undoubtedly 
be  increased — but  a  conductor  which  is  very  good  and 
which  will  posseftfi  mechanical  properties  which  thuSj 
far  have  have  not  been  available.  ^H 

One  thing  more  as  to  the  ultimate  course  of  cxpcri^^ 
mcnting  in  this  direction-     The  silicon-bronzes  ma 
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in   Europe  have  been  expensive  because  of  the  pro- 
hibitory   prices   put  on   by    t)ie    owners   of   the   only 
patents  under  which   they  could   be  made — the  Lnzar- 
Wcillcr  patents;  but  owing  to  tlie  geniu^^  afthc  Cowles 
Brothers  in  the  working  of  their  snielting  furnaces  by 
which  silicon  can  be  reduced  from  its  quartz  in  a  much 
less  expensive  way  than  any  other  that  has  yet  been  tried, 
and   in   con*icqnencc   of  the  low  price   of  silicon  these 
silicon-bronzes  will  be  made   doubtless  at  a  cost  which 
will    not  dt   all   be   prohibitory  for  their  u8C  in   places 
where  wires  happen  to  be  swung  from  supports  and 
tensile  sirt^ngth  becomes  of  great  value,     (Applause.) 
Dr.  M6ses:      Mr.    President,  the  very    interesting 
remarks  of  Dr.  Waldo  have  elicited  from  my  neighbor 
here  a  comment  which  1  would  Hke  to  bring  to  The 
attention  of  the  convention.     lie  suggests  that  |>erh»ps 
the  hard-drawn  core  being  more  slowly  acted    upon  by 
its  own  weight  in  stretching,  would  perhaps  break  alter 
the  outer  covering  had  yielded.     In  experiments  on  the 
tensile   strength   they    arc   conducted   so   rapidly  that 
there  is  no  opportunity  ihat  I  see  for  fatigue  of  metals 
hex!OiTting  a   factor-      It   rec-ills   to   my    mind  a  remark 
that    WAK    made  to  me   by   one   of  the  engineers  of  the 
Brooklyn  Bridge.     lie  fiaid  that  he  wan  anxious   in   the 
course  of  a  good  numy  years,  to  find  out  what  the  effect 
Vfouid  be  of  the  introduction  of  quite  a  number  o(  what 
recalled  hard  wires  into  the  cables  ut   the   Brooklyn 
Suspension  Uridge,     It  appeared  that  some  dishonest 
contractor  had  givcn^  strange  to  say,  a  better  wire  than 
he  was  called  upon  to  give — that  is,  a  hard  wire  instead 
or  a    aoft    one  j    but    it    had    come    in    the    t*jursc    of 
Bianufaciure  and  he  had  thrown  it  mlo  the  lot  of  wire 
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forwarded,  And  in  the  tensile  strength  experiments 
made  it  vfUTS  found  tu  be  unsuitable  to  the  bridge,  but 
still  he  found  a  means  of  getting  it  in.  I  believe  the 
man  is  suffering  to-day  (or  it  in  one  of  the  pcnitcnHarics. 
The  conditions  were  similar  lo  ihose  spoken  of  by  Dr. 
Waldo,  though  not  exnctly  the  same.  Ttie  h^rd  wires 
are  supposed  to  be  in  that  condition,  that  yielding  Icsft 
llian  lh«  soft  wires,  Ih^;  ultimate  strains  will  be  drawn 
upon  by  the  latigue  of  the  mtial  in  the  course  of  }ears, 
so  that  those  wires  are  practically  speaking,  getting  the 
whole  strain  upon  them.  I  mention  that  so  that  in 
conducting  further  experiments  if  you  can  introduce 
lime  into  the  experimentR  sa  .is  to  see  the  effect  of 
fatigue  on  the  copper  covering  it  will  be  a  very 
interesting  thing. 

Dk.  Wallh):  I  think  the  M*hole  question  of  the 
mechanical  testings  of  wire  is  one  of  extreme  im- 
portance. 1  have  been  very  much  struck  in  testing 
long  series  of  wires  with  the  disturbfincc  caused  by  this 
very  fatigue  of  the  metal  of  which  Dr.  Moses  speaks. 
In  using  a  testing  machine  for  testing  strengths,  it  is  of 
llic  utmost  importance  that  the  ^^train  be  applied  vcrj" 
gradually  because  you  could  all  get  different  results  in 
a  machine  where  the  strain  is  applied  gradually  at  an' 
interval  of  several  minutes  we  will  say  for  each  wire 
and  where  the  strain  is  applied  rapidly.  I,  for  one, 
would  like  to  see  a  committee  or  some  representative 
body  which  should  take  under  constdemtion  the  unifying 
of  the  meclnmical  tests  for  wire  for  electrical  purposes. 
I  think  both  the  bending  and  the  torsion  and  the 
breaking  tests  are  all  now  made  very  much  as  a 
particular  whim  of  the  company  or  pcrsnn  using  the 
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wire  prescribes,  and  if  \rc  had  a  uniform  method  of 
making  these  tests  wc  should  have  data  for  preparing 
conductors  mechanically  in  n  wny  which  is  not  now 
possible.  I  do  not  know  hut  that  I  am  ready  to  make  a 
suggestion  that  a  commiltcc  be  appointed  having  for  its 
province  the  consideration  for  report  at  some  future 
meeting  of  the  convention  of  the  best  means  of  establish- 
ing a  uniform  system  for  the  mechanical  testing  of  wire 
for  electrical  purposcs- 

Dr.  Moses:  I  think  Mr,  President,  that  is  a  very* 
excellent  suggestion,  and  I  hope  that  the  President,  in 
appoirling  that  committee,  will  consider  the  extent  of 
the  investigations  of  Dr.  Waldo  by  referring  the  matter 
to  him  as  one  of  the  members  of  the  committee- 
There  is,  I  think,  a  committee  appointed  for  ihc  pur- 
pose of  considering  insulations  and  wires  In  gencral- 
But  this  might  be  made  a  special  subject  of  investiga- 
tion, and  if  it  is  the  pleasure  of  the  convention  to 
appoint  such  a  committee,  I  hope  Dr.  Waldo  will  take 
charge  of  it. 

The  Chairman;  Gcullcmcn,  I  should  he  very 
much  in  favor  of  appointing  such  a  committee  a9  that. 
But  I  was  rather  in  hopes  that  tlie  appointment  would 
come  from  Mr.  Morrison,  as  he  is  perhaps  more  familiar 
with  the  transactions  of  this  Association  than  I  am. 
But  as  he  is  not  here,  I  will  appoint  Dr.  Waldo  on  that 
committee  and  Dr.  Moses,  Is  there  another  committee 
already  in  existence  that  this  could  be  att;iched  tc? 

Dr.  Mosks;  It  strikes  mc  that  the  committee  of 
which  Prof.  Thomson  of  Philadelphia  was  in  charge 
had  a  simitar  matter  tn  hand. 
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Tub  Chairman:     I  will  add  ehisconimiitee  to  tl 
CQininittcc. 

TiiE  Secretary:     Thai  comminee  resigned  a 
another  eommUlec  was  to  be  appointed.     That  cor 
niittcc  was  on  the  proper  insulatioD   of  wire  and  the 
proper  installation  and  construction  of  plants. 

Thh  Chairman:  We  will  leave  that  matter  opef 
then  until  the  President  appoints  the  wthcr  committcl 
and  join  this  ccmmiltcc  with  that. 

Mk.  Maillolx:  In  regard  to  the  conductivity  o< 
copper,  of  course  it  is  important  to  use  the  specific 
resistance  of  the  copper,  and  I  would  like  to  ask  Di 
Waldo  a  question  particularly  directed  to  finding  ou^ 
whether  electrolytically  produced  copper  has  ever  bee 
used  in  making  wires.  I  have  had  considerable  experi- 
ence iu  making  copper  by  electri;-dc position  and  I 
found  it  is  possible  in  that  way  to  make  a  copper  whicl 
is  not  only  very  pure — sometimes  999  fine,  but  it  is  also" 
a  very  ductile  substance  and  it  can  be  bent  a  iargt 
number  of  times  without  showing  an  absolute  rupture 
and  it  iteems  to  draw  out  in  bending^  so  that  the  brokec 
ends  look  verj'  much  like  an  electric  light  carbon  foi 
instance,  ;ind  it  occurred  to  nie  that  perhaps  sumc" 
attention  should  be  given  by  wire  makers  to  the  use  of 
that  kind  of  copper* 

Dr.  WALt>o;  I  conlincd  our  experiments  at  (irst  t^ 
copper  which  was  electrically  deposited  on  the  cores 
and  wc  obtained  some  remarkably  tine  specimens 
wire  in  thai  way;  but  the  cost  of  the  process  waB 
prohibitory  and  the  copper  which  I  have  used  frequently 
is  merely  the  highest  grade  of  Lake  Superior  copper. 

Mk.  Mailloux:      Refening  lo  ekcirolytically 


posuled  copper,  I  did  not  mean  that  it  was  dcpoaitcd  on 
a  core  by  electricity  but  I  referred  rniher  to  copper 
which  has  been  produced  in  the  Ibrm  ofsUbs  by  means 
of  electrical  deposition.  There  is  now  a  firm  here  in 
New  York  that  has  produced,  E  understand,  some  500 
tons  of  plates  of  copper  per  monlh  by  means  of 
electrolysis,  and  I  meant  pnnicul-irly  copper  which  can 
be  used  in  ingots  just  like  any  other  form  except  that  it 
is  very  pure  and  exceedingly  ductile. 

Dr.  Waldo:     There  is  great  danger  in  the  melting 

of  copper.     One  of  the  most  insidious  difficulties  in  the 

manufiicture  of  high  grade  conduetors  is  the  introduction 

of  a  sub-oxide  and  a  prntovide  ni  copper  as  nn  impurity. 

and    I    am    very    much    ;irrAid    of  any   process    which 

involves    the    constant    melting    or    rc*-me!ting,    and    I 

should  be  afraid  that  electrolytically  deposited  copper 

would  lose  all  it  would  gain   by  being  electrolytically 

deposited,  in  any  ordinary  process  ol    melting.      The 

protection    of  that  clipper  during  melting  has  been  one 

of  the  most  serious  diffirulties  ihat  we  have  had  to  fnce, 

I>R,  Mo:5n.*^:      In  the  refining  of  copper  the  solution 

of  pn>tDxidc  of  copper  in  the  copper  itself  is  one  of  the 

difficulties    in    the  wav  of  getting  a  pure  copper  by 

ordinary    smelting    processes^    because    it    seems    to 

disseminate    itself  so    thoroughly  in   the  mass  of  the 

copper.     Now  ii  electrolytically  deposited  copper,  that 

is  nnt  the  case,  but  there  are  other  objections   that  Mr- 

Stanley  spealcs  of,  and   I   wish   he  would  bring  them 

before  the  convention. 

Mr.  Stanley:  I  should  like  to  ask  the  gentleman 
if  he  has  ever  thought  of  the  self-inducting  value  of  the 
wire — a   compound    wire   having   a  bronze   core    and 


copper   sheath— it   seemed    to    mc   there    might   be 
secondary  action  set  up  in  that  core  that  might  be  vcry_ 
prejudit:ial  to  Ihe  use  of  it  in  alternating  currents. 

The  Convention  then  adjourned  until  the  Ibllowir 
day  at  lo  a.  m< 


THIRD  DAY'S  rROCEEDlXGS. 


^^  The  convention  was  called  to  order  on  August  1 1, 

^^       10.25  A.M. 

^H  Thr  pRKsinENT!     Thc  spccial  ofdrf  fof  this  mornif 

f  is  the  action  on  the  revised  by-laws  — Mr,  DeCamp. 

I  Mr-  DeCamp:     Mr,  Chairman,  I  beg  leave  to  offeJ 

I  the  followmg  as  a  substitute  for  the  present  constitution^ 

I  of  this  Association,    I  move  that  it  be  taken  up  seriatu 

^H         The  motion  was  carried. 

Tii E    pR ESIDENT I     THc    Secretarj--    will    read    the" 
Revised  Constitution  s<:riaiim.     \(  there  be  no  objection 
to  the  articles  as  read   they  will  be  pas^sed,     I  5Ug;gest 
that  you  pay  close  attention  to  it  so  that  tt  will  not  be    , 
necessary-  to  read  it  over  twice,  as  before.  ^^^M 

The  Secretary  then  proceeded  to  read  the  projw^^^ 
Constitution  as  follows: 

CONSTITITTION, 

The  name  of  this  Association  shall  be  *'The  Nati 
Electric  Light  Association." 


ion, , 

I 


Members   of  this   Association   shall    be  companie^ 
firms,  or  persons,  operating  electric  light  and    pow< 


stjitiuiis  for  public  or  coninicrciAl  purpo^s,  manufac- 
turcT^  ofelcctrical  supplies  ami  apparatus.  Electricians, 
clcctric;it  engineers  and  perst^ns  firms  or  coni|Miiic5 
whoac  profc^ion  or  bu:*incss  is  dircctl}'  collateral  tlicrc- 
to«  may  become  mentbcrs  upon  the  recommendation  of 
the  Executive  Committee  and  approved  of  by  the 
Association. 


The  officers  of  this  Assooiation  shall  be  a  President, 
two  Vice-Presidents,  Treasurer  and  Secretary,  and  an 
Executive  Ctimmittee  of  six  members,  the  President, 
Vice-Prcsidcnts,Trca.surcraml  Secretary  being  members 

IV, 

The  Presidents  and  Vice-Presidents  shall  be  elected 
by  ballot  to  serve  from  the  close  of  the  nnnual  meeting 
at  which  ihey  are  elected  until  the  close  of  the  next 
annual  meeting. 

The  Treasurer  and  i^ecrciary,  who  shall  be  one  and 
the  same  person,  shall  be  nominated  by  the  Prcsidenl,^ 
subject  to  the  approval  of  the  Executive  Committee- 
Thc  Executive  Committee  shall  be  chosen  by  ballot  at 
each  meeiing,  either  annual,  semi-annual  or  special,  to 
huld  oflice  from  the  close  of  the  meeting  at  which  they 
ire  elected  until  the  end  of  the  meeting  at  which  their 
successors  are  chosen.  The  same  person  shall  nut  be 
eligible  to  the  office  of  President  or  Vice-President  for 
two  successive  terms. 

Tke  Prksidknt:     One  moment.     I  suggest  th^t  the 

fim  line  of  the  second   paragraph  be  umendcd  so  as  to 

^d;     *^'The  Treasurer  and  SccretJuy  who  may  be  one 

and  tl»e  same  person/' 

Mr.  DeCamp:     I  accept  that- 

The  Secretary  resumed  reading  as  follows: 


The   duties   of  the   sc*veml   officers   <haM    he    those 
usually  pertaining  to  their  re*pi'rcti\'e  offices. 

The  Treasurer,  Sccrctarj'  and  Executive  Committc 
shall  make  a  written  report  at  each  meeting  to  be  sprea 
upon  the  records  of  the  Association. 

VI. 

The  Executive  Committee  shall  be  the  governin| 
body  of  the  Association,  three  of  which  shall  consti- 
tute a  quorum.  They  shall  meet  from  ttmt*  to  time  and 
shall  report  upon  application  for  membership,  fjathcr 
and  prepare  information  upon  topics  of  interest  and 
arrange  for  their  discussion  at  the  several  meetings  of 
the  Association. 


i 


VII. 

The  annual  meeting  of  the  Association  shall  be  he 
in  February,  and  the  semi-annual  meeting  in  August 
of  each  year  at  such  place  as  Che  Association  shall 
determine,  and  such  date  as  may  be  determined  by  ti 
Kxecutive  Committee. 

VIII. 

The  membership  fee  of  each  member  shall  be  S" 
which  .nhall  accompany  the  application. 

The  annual  dues  shall  be  $io —  payable  in  advanc 
and  shall  cover  the  calendar  year. 

IX. 

All  amendments  to  the  Constitution  shall  be  presented 
in  writing  and  referred  to  a  committee  to  be  appointed 
by  the  Chair  before  being  acttd  upon  by  the  Associa- 
tion; a  :wo-tliirds  vote  shall  he  necessary  to  their 
adoption. 

A  ballot  mav  be  called  for  upon  the  request  of  fii 
members  of  the  Association. 
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Thk  President:  WTiat  is  meant  by  a  two-thirds  vote 
in  the  first  paragrah  of  Article  ix — a  two-lhircis  vote  of 
what? 

Mr.  Leggett:  At  ihc  close  oi  that  I  notice  that  a 
Uallut  may  be  called  for  at  the  request  of  five  members 
of  the  AsscKTialion;  that  is»  n  ballot  upon  an  amendment 
to  the  ConstiCution.  I  suggest  that  those  words  bv 
inscrted^"Upon  an  amendment  lo  the  Constitution." 

The  Pfeesident:  In  the  ninth  article  you  &ay— 
"a  two-thirds  vole  shall  be  neccss^ary  for  their  adoption" 
The  way  that  reads  it  means  two-thirds  of  the  mem- 
bers present. 

Mr,  Lecortt:  It  means  members  present,  I 
presume. 

The  Prksident:  You  better  express  it — say  a  two- 
thirds  vote  of  those  present- 

A  Member:  Woiild  it  not  be  well  to  add  "two-thirds 
of  those  present  and  votinsr." 

Mr.  Leggett:  1  think  rot,  on  an  amendment  to  the 
Constttntion. 

The  Phesiuknt:  l^hc  new  Constitution  is  now 
hclbrc  you  as  a  whole  for  your  action. 

Mr.  De  la  Vergne:  Would  it  be  in  order  to  malcc 
1  suggestion  at  this  lime?  The  question  comes  up 
there  of  a  person  not  voting — whether  silence  is  not 
equivalent  to  an  affirmative  vote- 
Tun  Phhsidknt:  I  should  say  not. 
Mr.  Dp-  la  Vercne!  I  know  it  is  not  as  a  rule. 
Kit  be  in  order  to  ulVer  afueiidniciu^  I  would  like  to 
'jfTer  some- 

Mr.  De  la  Vergne' handed  some  amendments  to  the 
Sccrelarv*  which  were  read  and  laid  on 'the  table* 
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Dk.  Mosks;  May  I  trouble  the  Secretary  to  re 
that  s(>rtion  in  whirh  reference  is  mnde  to  the  tenure 
office  of  the  President  and  the  other  officers? 

The  Secretary  read  the  clfiuse  referred  to  as  followi 

"The  same  person  shall  not  ,bc  eligible  to  the  offi 
of    President   or    Vice-President    for   two   successive 
terms" 

Dr,  Moses:  I  would  like  to  enter  a  protest  again? 
that,  I  do  not  think  ihnt  we  ought  to  commit  ourselves! 
to  a  policy  which  forces  us,  when  we  have  a  good  miin, 
to  change  him  for  a  man  whom  wc  do  not  know.  I 
think  that  is  radically  wrong,  heave  it  open  to  the 
judgment  of  the  Coiivcnlion.  A  very  great  philosopher 
once  said :  "  Promise  and  danger  is  near"  If  we 
promise  to  change  at  the  end  of  a  ycJir,  I  think  danger 
is  ne:«r.  Do  not  let  us  bind  ourselves  in  thai  way  to 
get  rid  of  a  man  who  msy  he  essential  to  us.  I  respect- 
fully submit  that  to  the  veiy  serious  consideration  Q^^ 
this  meeting-  ^M 

Mr,  Steuart:     I  would  only  like  to  add  my  voice 
to  the  excellent  suggestion  of  Dr-  Mosts  on  this  par- 
ticular point,     I    think  it  would  be  very  unwise  lu  tic 
ourselves  to  a  one-term   government-     Wc  know   that 
our  AsJ4ociation  is  growing  find  we  know  that   it  is  still     { 
in    the   formative    slate,  and  we  know    how  great  an    , 
influence  a  good  leader  has  upon  an  organisation  in  the 
condition  of  this  one,  and  therefore  I  think  it  would  be 
most  unwise  to  pass  this  clause  in  the  amendment  to  i 
our  Constitution  which  would  compel  us  to  cut  ofTth^f 
steering   hand    that    was    guiding    this    Association    Co    ^ 
better  things,  and  1  would  suggest  that  that  clause   be 
stiickeii    out    of  this   C\>n^titulion   and    cilhei    oiiiilLi 
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altogether  or  some  other  in^rtcd  which  will  leave  il,  as 
ihc  Doctor  very  properly  says,  in  the  discretion  of  the 
Association  to  rctiiin  a  man  if  ihcv  fine)  him  valuable 
and  ncccssar>".  .tk  he  may  well  be,  to  the  scr\'ice  of  the 
Association-     (Applause). 

Mr.  DkCa«i*!  I  nm  prepared  to  npree  with  both 
the  gentlemen  who  have  just  spoUen,  and  I  rise  to  say 
a  word  on  the  other  side  of  the  subject,  without  any 
hesitation,  ns  I  know  that  our  present  chairman  is 
heartily  in  accord  with  me  on  thus  very  point,  (Jn  the 
other  side  of  the  question  is  this — the  AsstKriation  now 
is  holding  its  sixth  session:  it  is  young  yet  and  we 
need  a  strong  man  at  the  helm.  But  if  you  read 
tfiis  carefully  you  will  sec  that  it  provides  that  the 
sanic  jict'son  shall  not  he  eligible  to  the  odicc  of 
Prasidcnt  or  Vice-President  for  two  successive  terms. 
To  say  that  this  Association  at  this  period  of  its 
existence  cannot  stand  a  mistake  for  one  year  b  not 
paying  a  very  grcal  compliment  to  our  present  presiding 
officer.  I  think  he  has  ni:ide  it  strong  enough  to  stnnd 
a  blunder  that  we  might  make  for  one  year.  Should 
wc  make  such  a  blunder  for  one  year,  we  could  put 
him  back  again.  If  we  do  not  have  that  privilege  I 
ctflainly  would  vote  tn  the  direction  which  Dn  Moses 
suggests,  fur  striking  it  out. 

Mr.  Phki.ps:  1  wish  to  add  my  word  to  what  has 
bfcn  said  by  Dr  Moses  and  Mr,  Slenart  in  respect  to 
the  point  just  now  nicntioni^d.  It  seems  to  me  that  it  is 
very  impoitant  lo  prcscivc  a  continuity  uf  action  in 
institutions  iike  this,  particularly  in  their  early  dnys. 
We  know  very  well  that  ihe  affairs  of  the  Association 
have   been    carefully    looked  after    and     steered    and 


directed  by  ihe  present  ofliccrs.  The  suggesiion  that  . 
we  might  sufely  interrupt  the  present  order  of  thingdH 
(br  a  year  is  all  very  well.  Of  course  wc  should  not  ' 
go  tu  the  dogs  in  <i  year,  Bui  there  would  be  a  hiatus 
and  perhaps  some  slight  change  of  policy  in  one 
direction  or  another  which  might  be  to  the  dclrimcnt  of 
the  Association  and  I  fail  to  sec  any  reason  whatever 
why  wc  should  fear  to  leave  that  matter  ab5volutely  to 
the  discretion  of  the  Convention  from  year  to  year-  The 
longer  a  man  who  J9  willing  to  continue  in  a  position 
continues  in  it  the  more  valuable  he  becomes.  His 
work  is  cumulative  and  from  year  to  year  it  goes  on 
and  increases  in  value-  We  have  been  fortunate  in 
having  ofiicers  of  that  character,  particularly  the 
presiding  officer  and  1  hope  that  wc  shall  have  the  ^ame 
kind  of  service  and  be  at  liberty  to  ask  for  it  as  long  as 
wc  choose. 

Mr.  Lkuijkit:     In  the  matter  of  this  amendment 
the  Constitution  we  considered   it  very  carefully  in 
committee,  and  it  seems  that  the  desire  Co  erase  th 
clause  arises  from  llie  wish  to  retain  our  present  Presi 
dent  who  certainly  has  served  the  Association  with  ve 
great  ability.     Now  the  chuse  itt>ell"  is  proposed  from  a 
desire  to  follow  his  judgment.     lie  has  proved  to  be  a 
man  of  very  excellent  judgment  in  the  management 
our  affairs.     Now*  why  should  we  rt-ject  his  judgmcn 
wlien  his  judgment  points  directly  to  this  change  in  c 
Constitution?  It  is  the  judgment  o(  our  presiding offic 
that  this  amendment  shcmld  be  made.     It  seems  to 
in  the  interest  of  harmony  in  the  Association — or  not 
much   harmony,  you   might  say,  as   esprit  de  corps^ 
give  to   every  section  the  opportunit)'  of  having   hi; 
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president*     It  ifi  an  honorable  position.     It  \h  a  positiun 
which   any    one    in    the    A^aeiatiun    might    well    feci 
honoreil  in  holding.     It  is  one  of  those  things  which 
might  well  be  pa&st'd  ahoiit  to  maintain  inlercsl  in  the 
Ass<>ciation,     \Vc  know  tliiit  our  present  Chairman  is 
capable  and  is  abundantly  able    to  hold  this. position. 
There  arc  doubtless  many  others  in  this  Assoeintion 
who  arc  able  to  fill  his  place.    Now,  while  in  the  early  lil'e 
of  our  Associaliun  it  is  wisclobc  j;ovcrocd  by  men  who 
have  the  interests  of  our  A5s<K"iation  at  heart,  ycl  if  we 
are  going  to  make  a  change,  that  change  ought  to  form 
the  fundamental  basis  of  our  Association,  so  that  it  may 
hereafter  under  no  circumstances   form  a  bone  of  ctin- 
tention.     It  seems  to  me  a  wise  method  to  incorporate 
this  into  our  Constitulion.     Now,  you  may   not    have 
observed  cluscly,  as  we  did  observe  in  coiiiniittee,  the 
relation  of  this  particular  amendment  to  another  clause 
of  the  Constituti6n  as  wc  have  framed  it— that  is  the 
appointment  of  the  Executive  Committee.     The  Execu- 
tive Committee,  the  committee   have  decided,  should 
be  elected  at  each  meeting;  that  is  to  say  that  it  should 
hold  oflice  from  the  end  of  the  meeting  at  which  it  is 
cbosen  until  the  end  of  the  ne\t  succeeding  meeting— 
not    the    annual     meeting,    but   the    next    succeeding 
meeting  whatever  it   might    be — one    of  the    biennial 
nieelings  or  a  special  meeting.     The  object  of  that  was 
particularly  to  choose,  as  an  Executive  Committee,  at 
If.Tst  certain  members  who  mi^hl  reside  at  or  close  to  the 
locality  where  the  next  succeeding  meeting  is  to  be  held, 
Wc  are  generally  guveined  in  selecting  these  places  by 
^me  consideration  which  points  to  a  particular  place 
fcn-   the   holding   of  the    next    meeting — for    instance, 
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Washington  or  Chicaga*  Thcie  is  some  particular 
fiection  winch  tlic  Society  niAy  have  in  inind  :u  being 
particularly  available  lor  ihc  next  meeting.  Now, 
hecincil  tu  llic  Cuiiiiiiiitec  tliiii  il  wuulU  be  wise 
appoint  an  Executive  Committee  each  time  so  that  t 
new  Executive  Committee  would  be  localized  to  a 
certain  extent.  'Now,  with  this  localizing  of  the 
Executive  Ctimmittee  it  seems  that  the  rotation  of  t 
oflice  of  president  might  well  be  made  without  deti 
mcnt  to  the  society*  It  would  be  a  little  diflercnt  \( 
had  an  executive  comnnitec  which  was  all  the  while 
consiant,  as  we  have  had  practically  up  to  the  present 
time,  because  they  are  the  channels  of  communication 
and  they  have  become  so  well  fixed  that  liicy  soon 
resolve  themselves  into  an  easy  method  of  doing 
businet^1S.  That  will  be  broken  up  by  this  change,  it 
sccm5  to  mc  that  it  is  proper  to  have  that  as  n  part  of 
the  fundamental  con:^titutioii  of  our  society— pass  tl 
honors  around. 

Mr.  Kinsman:     I  understand  that  the  discussion 
as  to    whether    we    shall   be    compelled    to   choose 
President  yearly  or  make  it  optional  with  the  ConvcnS 
tion. 

The  Presidbnt:  Thi»  by-law  makca  an  annual 
election.  The  President  and  Vice-Presidents  shall  be 
elected  by  ballot  to  serve  from  the  close  of  the  annual 
meeting  at  which  they  are  elected  until  the  close  o^ 
the  next  annual  meeting. 

Mr.  I*KCHiKTT:     Of  course  the  Constitution  can  be 
changed  at  any  time  by  a   vote   of  two-thirds.     If 
find  that   the   rule   does   not  work   well   it   is    easy 
change  our  Constitution- 
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Mr>  Kinsman:  Wouldn't  it  be  wise  to  make  that 
option;il?  Wc  may,  with  an  optional  clause,  be  told  it 
is  the  one  year  arrangcnicntv  whcrcuw  witli  u  cumpul* 
sory  clause  we  arc  obliged  to  follow  that  without 
avncndmL'nt. 

Mr-  Wkko:     The  remarks  tlial  have  been  made  by 

mi^mhers  of  the  i^ommittee  seem  to  me  to  emphasi^ie  a 

defect    in    this    Constitution     to    which     attention     has 

idrcady   hccn  called.     J   take   it   no   society  can  do   its 

best  work   unless  ihcrc  is  something  like  permanence 

or  continuity  in  its  work-    That  may  be  attained  through 

a  single  oflicer  who  shall  hold  office  for  some  yesrs  or 

it  may  be  attained  by  means  of  a  commiUee.     I  believe 

this  morning  rc^fcrL-nce  has   not  been  made  to  onr  point 

that  came    up   the   day  before  yesterday — namely,  that 

it  was  desirable  to  have  the  President  chosen  from  the 

city  where  the  Convention  was  being  held,     That»  I 

lake  it,  was  one  of  the  points  that  seemed  desindile  In 

the  gentlemen  who  tirsi  prop*>sed  to  make  ihis  change. 

If  that  argument   be    considered  strond    and    xalid    it 

certainly  s*?eni*;  to  me  thai  the  Kxecutive  Committee  or 

fH)me  other  body  sHoidtl  have  a  considerable  decree  of 

permanence.  The  Executive  CummiUce  mi^ht  include^— 

just  as  an   illustration,  I  do  not  mean  to  say  that  these 

would  be  the  best  periods — oneuienibcrwhu  should  hold 

office  tor  say  two  years,  another  lor  a  year  and  another 

lyr  six  months,  and  then  others  to  be  selected  from  the 

locality  where  the  meeting  is  to  be  held.     In  this  way 

it  would  be  possible  for  the  Association   to  avail  itftelf 

^f  tKe  services  of  those  who  have  the   interests  of  the 

As^ciation  ai  hc<trt,  whether  ihey  be  in  the  Prt'sident's 

^'fljcc  or  otherwise,  by  keepiny  them  on  the  Executive 


Committee  for  several  meetings.  Al  the  same  lime  the 
burden  would  be  somewhat  distributed.  The  traditions 
of  (he  Asflocintion  would  be  distributed  among  a 
lunuber  uf  lucn,  all  of  whom  could  not  regularly  mcci, 
because  the  Association  is  so  widely  scattered,  and 
there  would  also  be  some  rcprescniativcs  of  the  cities 
where  the  conventions  are  lo  be  held-  After  some 
experience  in  bodies  like  this  it  seems  to  mc  that  it  is 
absolutely  essential  to  provide  in  the  Constilulion  for  ft 
governing  body  thut  shall  have  a  moderate  degree  of  ^ 
perm^inence.  it  seems  to  me  that  to  make  the  I'res^H 
dent's  office  and  the  Executive  Commiitee  chaiigeabl^^ 
every  six  months  destroys  almost  wholly  the  idea  of 
permanence.  If  this  Association  is  simply  to  meet  for 
good  fellowship^  the  plan  before  us  might  uork.  If  it 
is  to  do  nnv  thing  in  the  way  of  Committee  reports  and 
work  that  shall  be  continued  from  year  to  year  so  that 
aiome  delinitc  jilaii  shall  be  niarked  out,  I  ^^huuld 
certainly  consider  it  a  misfortune  if  this  Constitution 
should  be  adopted  so  as  to  have  the  officers  so  far  from 
permanent,  I  do  not  think  it  healthy  to  be  changing 
constitutions  evcrj"  moment.  ^^ 

The   President:      Just  one  moment.      Let  us  g^flV 
this    thing   in   shape    before   we  go  along  any   further. 
Vou  are  all  talking  at  random.     Your  time  issomewha^H 
limited  and  1  suggest  thnt  any  of  the  members  present    ■ 
who  desire  to  present  any    matter  to  the  Convention 
shflll  do  it  in  writing  and  discuss  it  as  presenled.      At_ 
present  you  seem  to  be  going  on  in  a  random  diseuft,^ioi! 
on  the  Constitution.      None 
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pinccd    in    a    tangible    lorm    which    CAn    be    diiicussec 
intelligently- 


Mr..  Lrggett:  Wc  did  not  provide  for  the  entire 
romtion  of  ihe  Executive  Committee.  In  respect  to 
the  Secrelary  and  Treasurer  cither  one  of  those  olticers 
should  be  mninuined  permanently  from  year  to  year. 
As  to  the  Executive  Committee,  in  making  chanjres 
there  you  can  leave  upon  the  Committee  ftfi  many  of 
the  old  members  as  you  sec  fit.  It  docs  not  destroy 
necessarily  the  permanence  of  the  organisatiou  or  the 
continuity  of  lis  business. 

Dr- MoSKs:  1  listened  attentively  to  the  pros  and 
cons  in  this  matter  and  1  find  those  who  consider  the 
interests  of  the  Association  profoundly  are  of  opinion 
that  it  is  well  to  let  the  ship  go  right  on  in  its  course 
without  stopping  to  change  screws  in  mid-ocoam  simply 
to  get  a  little  larger  or  little  stiialler  screw.  On  the 
other  hand  the  priruripal  arguments  seem  to  be  alto- 
gether based  on  the  desirp  of  the  President  whom  we 
now  have  in  office  to  get  out  of  the  responsible  position 
that  he  is  in,  at  some  luturc  time-  Now,  that  is  alto- 
gether a  personal  matter.  Personal  feelings  ought  not 
to  come  into  ptay  hcrc^  Wc  ought  to  consider  the 
welfare  of  the  Association,  as  I  look  at  it,  and  as  all 
the  arguments  seem  to  be  on  one  side  and  all  the  good 
fteling  and  sentiment  on  the  otlicr  I  think  we  ought  to 
let  the  ar^ments  prevail. 

Mr.  Phf-kps:     I  move  lluit  thp  Constitution  he  taken 
up  section  by  section  and  voted  upon. 

The  motion  was  carritjd. 

The  Secretary  read  Article  I, 

The  President:  Are  there  any  amendments  to 
this  section  ?     If  not,  a  motion  to  approve  is  in  order. 

On  motion.  Article  I  was  adopted  as  read. 
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The  Secrctarj'  read  Article  ir. 
Mr.  Et'STis:     t  would  like  to  a^k  whether  If  ^  con* 
ccrn  or  company  is  represented  by  two  or  three  or  m 
members   present,  each  member  present  shall  have 
separate   vote*  or  the  company    have  only  one  vote, 
without  rcffard  to  the  number  of  its  representatives* 

The  President:    The  Company  has  a  vote — one 
vole. 

Mr.  Garratt:  To  meet  a  possible  eontingcne; 
there*  j*hould  there  not  be  a  provision  that  gentlemen 
connected  with  a  business  enterprise  directly,  should  n 
be  entitled  to  individual  membership  which  would  en 
tie  them  tr>  an  individual  vole?  Suppose  four  gcntlemc 
connected  with  one  company  come  into  this  Association 
that  company  is  only  entitled  to  one  vote.  If  these 
gentlemen  as  individuals — 

Thk  Presidknt';     Each  oi)c  is  entitled  to  a  vote, 

Mr-  Gahratt:  I  wish  there  could  be  a  very  clo 
and  accurate  ruling  in  regard  to  the  membership  of  this 
Association  so  that  companies  and  corporations  shall 
only  be  entitled  to  one  vote,  actually,  as  well  as  in 
name.  I  see  an  element  of  danger  there.  I  want  to 
call  your  attention  at  it. 

The  President:  I  do  not  sec  how  you  can  make  any 
legislation  to  cover  that  point.  Vou  cannot  prevent  a 
man  who  is  eligible  to  membership  in  the  Association 
from  having  the  right  to  vote,  if  he  becomes  an  activi 
member. 

Mr.  Garratt:     There  is  no  legislation  then  to  p 
vent  two  or  three  employees  of  n  company  from  joining 
the  Association? 

The  Prksident:     None  that  1  know  of.    If  you  ai 
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t:n|;agcd  in  practical  electric  lightinfif  business  you  arc 
cnlJtted  to  mcmbcnihip  in  this  Association  if  you 
comply  with  the  other  rules- 

Mr.  De  la  Vercne:  I  suggest  that  only  one 
authorized  representative  of  a  company  be  allowed  to 
vote  on  any  one  question, 

Mr<  Duncan:  The  provision  under  consideration 
^C5  on  the  idea  that  each  company  would  have  one 
representative;  hut  they  could  have  as  many  persona 
present  and  attending  the  Convention  as  they  saw  fit, 
TTiere  is  also  a  provision  in  the  Constitution  which  says 
that  nil  applications  for  membership  shall  be  referred 
to  the  Executive  Committee.  It  is  presumed  that  the 
I  £xeculive  Committee  would  take  cognizance  of  the 
Fact  ihait  an  applicant  was  an  employee  of  a  corporation, 
I  the  idea  being  that  the  corporaticin  was  entitled  to  one 
vote.  When  you  come  to  vote  on  a  question  affecting 
the  interests  of  local  light  companies  they  would  onlj' 
be  entitled  to  one  vote  and  the  individual  membership 
could  not  vote  on  a  {|iie<ition  like  that.  It  mny  not  be 
distinctly  set  forth  in  there.  We  wanted  to  retain  a* 
much  of  the  membership  as  we  could.  The  general 
idea  is  set  forth  there  that  all  applications  shall  go  to 
the  Executive  Committee  and  they  are  the  power 
which  governs  and  controls  and  will  look  after  that 
iVfiture. 

Mr,  Gahratt:  I  understand  then,  ynu  think  tliere 
is  no  clement  of  danger  there  to  the  democratic  spirit 
of  this  Association. 

Mr.  Dk  i,a  Vkrgse:  If  the  Chairman  wDuld  allow 
rac  to  make  a  remark— (the  speaker's  remark  was 
inaudible  to  the  reporter,) 
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Thh  Prbsident:  Mr.  De  la  Vergne  offers  an 
amendment  to  section  2.  Let  mc  say  this,  that  in 
getting  up  the  meinber^ihip  roll  wc  have  never  had  a 
question  af  this  sart  arise.  There  has  been  no  inter- 
ference of  thai  charaeter  at  all.  Nt»w,  there  is  nt)  way 
by  which  you  can  prevent  a  man  actually  engaged  in 
electric  lighting  business  and  cominj;  here  and  com- 
plying with  the  nil<rs  of  thi«  Associatirin  from  becoming 
Tt  member  of  this  Association.  That  is  all  there  is  i^J 
Uic  ca^c  that  I  can  see.  ^M 

The  Secretary  read  the  following  amendments  to 
Article  II,  proposed  by  Mr.  De  la  Vergne: 

No  person  shall  be  appointed  tt»,  or  if  appointed 
serve,  on  any  committee  who  is  pecuniarily  interested 
in  or  is  employed  in  connection  with  the  production  or 
salt  of  any  article,  the  use  or  sale  of  which  is  to  be 
directly  affected  by  the  examination  or  report  of  such 
committee. 

No  person,  as  appointee,  in  purchase  or  use  of 
supplies  in  electrical  industry,  shall  be  appointed  to,  or 
if  appointed,  serve  on  any  committee,  llie  duties  of 
wliich  involve  tlie  determining  of  or  reporting  on  the 
relative  value  or  merits,  in  use  or  economy,  of  :my 
article  or  commodity  entering  into  consumption  in  the 
department  represented  in  the  line  of  duty  or  duties  to 
the  faithful  di,scharge  of  which  he  has  been  appoinle 
in  such  incJustry. 

Mr-  Mason;  I  move  the  adoption  of  that  .imcnd- 
ment. 

Mr.  Garratt:     I  second  the  motion. 
Tub  Pkgsid&nt:     Do  the  members  sec  the  scope  of 
the   amendment  F      That   is,   that    if  a  committee    is 
appointed     on    wire,    no    man   engaged    in   the    wire 
business  can  be  appointed  on  that  committee. 


Mr.  R.  VV.  Pope:  Would  it  be  known  lo  the 
Committee  whether  a  person  was  actu-nlly  cnpaged  in 
the  wire  business  or  interested  in  wire?  A  man  might 
be  appointed  on  thai  plan  who  is  not  en^j^aged  in  the 
wire  business  hut  who  may  be  an  inventor  of  wire.  It 
it  is  practicable  1  favor  its  adoption.  If  it  is  impractible 
1  do  not  see  the  u^e  of  it. 

The  Phbsioent;  If  thai  nmendment  pre%'sils  then 
you  will  cut  oir  from  llie  service  of  thfs  Association  the 
men  who  have  the'  greatest  intelligence  in  any  one  of 
these  lines.  If  you  want  a  committee  on  wire  you 
want  wiremen.  If  you  want  a  committee  on  steam 
engine*  you  want  steam  engine  men.  Yoii  don't  want 
a  5icJtm-enginc  man  on  a  wire  committee  or  a  wir^- 
man  on  a  steam-engine  commiicee. 

Mr.  De  larA  Vergnk:  I  made  those  sections  so  that 
rhcy  might  be  acted  on  jointly  or  separately.  Perhaps 
if  the  last  one  was  read  it  would  makethemacceptable- 
The  last  one  is  as  follows: 

No  person  shall  be  appointed  to,  or  if  appointed,  serve 
on  a  committee,  the  duties  of  which  involve  the 
examination  into  or  reporting  on  the  qualities,  claims, 
or  adaptability"  of  any  article  or  commodity  entering 
into  use  in  electrical  requirements  who  is  not  possessed 
with  some  familiarity  or  practical  experience  in  such 
or  like  use. 

That  would  make  it  neceesarythalapersonappointcd 
on  any  committee  should  be  familiar  with  the  subject: 
he  simply  should  not  be  inlcreated  in  the  rcsuIt^  of  the 
examination  personally, 

Thk  Prksidext;  It  docs  not  alter  the  case  at  all  in 
,  my  judgment.  We  are  about  two  and  a  half  years  old 
land  during  that  time  we  have  done  some  very  good 
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work  and  tliat  work  bas  been  done  by  using  the  trained 
intelligence  that  exists  in  this  Association.     Probatily 
one  of  tliL'  West  papers  that  was  ever  presented  to  thjl 
Association,  upon  btcam    engines,    was    written     by 
gcjitlcman  who  is  more  keenly  alive  to  his  own  inlcrcsl 
than  any  other  man  in   the   Association,  and   yet    the 
Association  had  the  full  benctil  of  his  experience  and 
training  and  the  peculiar  knowledge  a  man  can  acquire 
only  by  handling  a  subject  practically-     I  could  point 
oul  to  you  from  memory  numbers   of  case»  where  you 
have  got  the  most  useful  information  from  gentlemen 
who  in  prc^cnti^g  the  particular  subject  tu  the  As?tocii 
tion    prohably  had   their   own  interest    in    mind    firi 
Thei'e  are  very  few  angels  or   unsellish   men  in   the 
electric  lighting  business  any  more  than  in  any  ot 
business.     What   we   want    here    is   to  get   the    bes 
information  we  can  obtain-     Now,  if  I   present  a  case 
and  it  is  a  grossly  personal  one  there  are  many  men  u 
this  Association  who  will  light  right  into  mc  and 
fur  will  be  Hying  here  in  all   directions.     (Laughter), 
ha  member   is   appointed    oh   a  committee    and    bad 
impresses  that  committee  too  much  with  his  pcrsonalitP^ 
you  will  generally  tiiul  there  will  be  some  one  to  show 
him  \ip  before  he  gets  through.     I  shall  vote  against  the 
amendment. 

Mk,  Garratt:     I  am  ccn^inced  ihrii  I  am  wrongf 
If  it  is  parliamentary  to  do  so  I  will  withdraw    my 
second    to    that   motion.      I    am   convinced    that    Mr-     i 
Morrison  is  right  and  I  believe  that  there  is  no  madfl 
here,  no   matter  what  his  personal   interest    might  bCj~ 
who  would  not  lav  that   interest  aside   in  a  committc 


m 

»w 

he    J 


"  161  —  ^^^^^^^1 

report;  and  even   if  he  did   no:  do  so  there  are  many 
men  who  would  yank  him  up  with  a  round  turn.  i 

Mr.  Mason:  U  the  bo<!j  will  permit  it  I  would  like 
to  offer  a  g^ood  example  and  withdraw  my  motion-         j 

Mr.  De  i,a  Vbrgnb:  I  offered  this  only  iKcaiisc  I 
thought  that  there  was  a  feeling  among  the  members 
thit  there  ought  to  be  some  such  provision  in  our 
Constitution,  Take  the  case  where  two  gentlemen 
approach  an  electrical  cslablishmcnt.  One  of  ihcm 
offlrs  u  perfectly  good  matcriaK  which  would  be  useful, 
snd  offers  it  on  its  mcritfi*  Another  offers  perhaps  the 
same  thing  but  does  not  con6ne  it  to  \ts  merits  and  is 
SO  generously  disposed  that  he  wants  to  show  his 
appreciation  of  the  person  with  whom  he  is  talking  by 
making  him  a  present  and  sometimes  that  article  gets 
the  better  of  the  othen  I  supposed  that  was  the  objec- 
tion on  the  part  of  *>ume  gentlemen  to  supply  people 
being  members — they  might  get  people  to  favor  their 
[>roduct5  in  that  way.  i 

The  pRKsrt>KKT:  There  has  been  some  objection 
made  here  and  1  decide  th<tt  the  motion  to  adopt  cannot 
be  withdrnwn. 

Mr.  Mason:  I  move,  sir,  to  lay  the  motion  on  the 
table.  j 

Mr.  Garratt:  Isn*t  there  an  original  motion  before 
the  house? 

Mr.  Mason:  Tliere  Is  a  motion  to  adopt  this  amend- 
BicnL     I  move  that  the  amendment  lie   upon  the  table. 

The  motion  to  lay  on  the  table  was  seconded. 

Mr.  Leggett:  I  think  (here  is  a  question  before 
ihc  house.     The  motion  to  lay  upon  the  table  is  the 
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stibstitiition  of  a  new  question.      I  would  ask  for  a  vote 
right  on  the  amendment  itself* 

Mk.  Davis:  If  there  is  a  motion  to  adopt  that 
amendment  for  the  purpose  of  Jacililating  business  I 
will  second  Ihat  motion. 

The  President:  The  question  is  on  the  adoptian 
of  the  amendment. 

The  amendment  was  lost. 

Tim  President:     The  amendment  ia  rejected.     A 
there  any  other  amendments  to  Section  z? 

Mr.  Stelakt;     I  move  the  adoption  of  the  seetion* 

Section  was  adopted  as  read- 

Thc  Sccrctiry  read  Section  3. 

Mr.   Wrkh:     I    move    this    substitute   for  the 
relating  to  the  Executive  Committee: 

The  EKccut!\'c  Committee  shall  consist  of  three 
classes  of  members,  vij:.,  the  President,  Vice-President. 
Secretary  and  Treasurer,  cx-ojfzcw^  of  three  members 
chosen  at  each  meeting  from  the  neighborhood  of  the 
locality  where  the  next  meeting  is  to  be  held  and  to 
hold  office  till  the  close  of  said  meeting;  and  of  four 
permanent  mcmbcrSj  one  of  whom  shall  be  elected  at 
each  semi-annual  meeting  to  hold  office  for  two  years. 
At  the  fir^t  meeting  after  the  adoption  of  this  Constitu- 
tion four  member.<4  shall  be  elected  to  hold  office 
respectively  for  six,  Twelve,  eighteen  and  twenty-four 
months.  A  member  may  hold  othce  on  this  Commttie 
by  election  and  ix^oftcio. 

If  we  are  to  secure  permanence  in  this  way  throu; 
the  Executive  Committee  it  is  not  desirable,  it  seems  to 
me,  that  a  man's  voice  as  a  conimitleeman  should  be 
affected  by  his  election  as  President;  especially  if  this 
new  proposal  is  adopted  in  a  loiter  section  that  the 
President's  office  shall  rotate.     In  this  way  I  think  we 
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have  the  means  of  providing  fur  a  good  representation 
in  the  locality  where  ihe  meeting  is  to  be  held;  we 
have  some  permanence,  and  it  seems  to  me  that  better 
in  this  way  thun  in  the  other  wdy^  suj^f^tsted  are  the 
ends  sought  to  he  attained^ 

Mr.  Duncan:  In  regard  to  this  section,  while  I 
have  no  objection  whatever  to  the  length  oJ  time,  the  ^arnc 
object  is  attained  In  ihc  report  o(  the  Commiccec,  it 
being  taken  lor  granted  that  the  President  ot  this 
Association  will  not  make  any  change  nor  the  Associa- 
tion it^ir  radically  change  the  Executive  Committee, 
the  idea  Itetng  to  provide  in  some  way  a  local  represen- 
tation at  the  meetings  to  be  held  in  that  particular 
locality,  and  it  is  altogether  in  the  hands  of  ihc 
Convention  and  Chairman  to  name  that  Committee  so 
as  to  obtain  the  same  result,  unless  wc  want  to  go  in 
and  form  the  association  so  that  the  Executive 
Committee  would  be  a  long  continued  one,  If  you 
choose  to  do  that  dii<i  plan  is  a  good  nne.  If  you  do 
that  you  should  make  your  officers  as  permanent  as 
your  Executive  Commttlee.  But  tins  same  result  can 
be  obtained  and  is  obtained  in  the  report  of  the 
Committee. 

Mr-  DeCamp:  If  the  gentleman  had  served  on  the 
Executive  Committee  or  Nominating  Committee  he 
would  know  the  grent  dilTjculty  of  getting  men  to  serve 
and  be  active  on  ihvse  Committees*  You  remember 
that  the  bulk  of  the  work  of  the  Association  falls  on  that 
Committee.  It  is  necessary  to  have  men  who  will  give 
their  time  to  it  and  who  are  close  enough  together  to 
meet  occasionally,  and  for  this  reason  I  think  that  while 
the  amendment  is  good  under  some  circumstances,   it 
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vrould  be  impraclical  in  this  ca^c.     Therefore  1  wouId_ 
ino%'e  that  the  amcndraent  be  laid  on  the  table. 

The  motion  to  lay  on  the  ublc  was  carried. 

The  Prcsidekt:     The  question  reverts  noM-  t^ 
adoption  o(  tlie  original  article  as  read. 

On  motion  the  orif^rnal  article  was  adopted  as  read. 

Article  IV  was  read  by  the  Secretary*- 

Mr-  De  j-a  Vergnb:  I  want  to  offer  this  ns  art 
amendment  to  the  portion  of  that  article  which  refers 
to  the  election  of  Prcsidont  and  Vice-Presidents,  to 
ft)now  immediately  after  that.  After  the  words  '*  until 
the  close  of  the  next  annual  meeting,"  insert  "unless 
by  iinanimniis  consent,  at  leafit  two-thirds  nf  the  mcr 
bership  beinp  present.*' 

Thk  President;  I  call  your  attention  to  the  fffct 
chat  you  cannot  get  two-thirds  of  the  members  of  this 
Association  present  at  ariy  meeting. 

Mr.  De  i,a  V^krgnk:     Wouid  it  answer  then  to  tski 
out  "  unanimous  consent  "  and  let  it  be  *'  two-thirds 
the  members  present?" 

The  President:     It  would  r«ad  then  "  unless  tw< 
thirds  of  the  members  present  vote.'* 

Mr-  Duncan:     I  would  like  to  call  your  altentionl 
the  lactthat **  unanimous  consent''  and  "ballot''  cannol 
very  well  come  together. 

Mr.  De  La  Vergnb:  What  I  mean  by  this  is  that 
it  IS  fnr  one  year  unless  by  unanimous  vote.  ^M 

Mr,    Steuart;      If  I    may    be    permitted    I    wouI<^^ 
suggest  that  the  gentleman's  amendment  is  out  of  order, 
because  he  is  attempting  to  introduce  it  at  the  wrong     I 
time.     His  amendment  has  application  to  section  viitof 
his  Constitution  and  not  to  the  one    now    under  dU 
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cussion.  He  is  striving  by  his  amendment  to  avoid  the 
clause  which  provides  that  the  President  shall  hold 
office  tor  one  year  only  And  his  amendment,  as  I 
understand  it,  applies  to  the  faet  that  he  should  be 
elected  for  one  year.  Presidents  arc  always  elected  for 
one  year  and  are  ai  present  open  for  rc-clcction.  Tins 
eighth  clause  provides  that  they  shall  not  be  re-elected, 
I  suggest  that  the  gentleman  withdraw  his  motion  until 
the  proper  lime. 

Mr-  r*iiRLPs:  There  is  no  motion.  I  believe,  in  res- 
pect to  this  amendment.  I  move  that  Article  IV  as  read 
be  adopted. 

Mk.  Gakkati"  Is  this  in  regard  to  this  particular 
clause  or  the  whole  article? 

Tub  PttHSii>KST;     The  whole  article. 
Article  IV  was  then  adopted  as  read- 
The  Secretary  read   Articles  V,  VI,  VII  and  VIII, 
which  on  motion  were  adopted  respectively  as  read. 
The  Secretary  read  Article  IX. 

Mr<  Steuart:  The  President  calls  my  attention  to 
one  fact  which  [  think  is  an  oversight  on  the  part  of 
the  Secretary,  The  last  clause  of  section  IV  which 
was  adopted  just  now  which  relates  to  the  election  of  the 
President  and  which  wc  M'cre  discussing  relates  to  the 
feci  of  his  being  chosen  by  ballot  for  one  year  and  has 
appended  to  tl  at  the  end  an  additional  clause  which,  if 
my  recollection  scr%'C5i  nic  properly  was  not  read  and 
was  not  considered  in  that  vote.  That  was  that  the 
President  shall  hold  office  for  one  year  only  and  shall 
not  be  eligible  for  re-election.  That  clause  has  not 
been  pasised  upon  by  the  Association  accoiding  to  my 
recollection. 
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The  President:  The  clause  is  a  pari  of  section  IV, 
It  was  read  by  the  Sccrctttrj"  iiiid  the  Convention 
adapted  it. 

Mr.  Phelps:     I  do  not  think  I  heard  it  and  1 
attending  verj'  closely. 

Thb  Secretary:  I  read  it  twice.  I  read  it  when 
wc  first  went  through  il  and  I  read  it  for  the  second 
time. 

Mr.  Piiuurs:     I  move  that  we   reconsider  the   vol 
on  Stfciion  IV- 

Thk  President:   I  beg  you  will  pay  special  attention 
to  ilic  business  before  you.     If  this  is  not  well  done  now 
it  will  interfere  with  you  m.itcriaily  in  the  future-    Tins 
section  was  voted  upon  and  I  had  the  paper  in  my  ha 
when  the  question  was  being  put. 

The  motion  to  rc-considcr  was  put. 

The  Pbbsiuknt:      The  Chair  is  unable  to  dec! 
from  the  sound. 

A  rising  vole  was  called  for. 

A  Mkmukr:     I  suggest  that  it  would  be  unfair  for 
those  who  were  present  when  that  was  passed   to  hn^i^ 
it  reconsidered    now  that  they   are   absent.       A    grca! 
many    have     gone    out,    and     that     matter     was    dul^^ 
considered  and  1  think  it  ought  to  sumd.  ^M 

Mr-  Steuart:  I  suggest  thai  in  view  of  the  very 
decided  opinion  of  a  verj-  large  number  of  tlie  members 
here  present  that  this  section  was  not  considered — 
certain  it  is  that  a  number  of  the  members  of  this 
Association  were  anxious  to  consider  it  and  anxious  to  _ 
pass  upon  it,  were  watching  ibr  it  and  ready  to  moV^| 
when  it  was  read — in  view  of  the  very  decided  opinion 
of  a  number  of  us  that  it  has  not  been  read,  with 


deference  to  the  Chair  vre  think  it  most  cle«irnbtc  that  it 
should  be  taken  up  and  given  th-it  consideration  which 
the  members  think  belongs  to  it.  We  do  not  think  it 
should  be  run  through  on  this  sort  of  a  technicality. 

A  rising  vote  was  taken  upon  the  tnotion  to  rccon^ 

sider.    Nineteen  voted  aye  and  two  no,  and  the  motion 

was  decljired  carried.  j 

Dr-  Moses:     I  move,  if  it  is  in  order,  that  all  of  that 

rcMitution  cuntaincd  in   lines  lo  and  ii  be  stricken  out. 

The  words  arc  "the  same  person  shall  not  be  eligible 

for  the  office  of  President  or  Vice-President  for  two 

successive  terms  "  { 

Mr.  SteI'aht:     I  second  that  motion.     I  think  the 

key-note  has  been  touched  by  the  gentleman  who  spoke 

upon  it  just  now-     This  Association,  as  has  been  pro- 

I    perly  said  before,  h  still  in  a  formative  condition.     Tlie 

I    discussions  for  the  last  four  or  five  meetings  have  been 

I    upon  those  things  which  we  were  all  doing  in  con- 

^Jtctinn  with  cicctnc  lighting.     We  have  passed  through 

^H|ke  primary  stage  of  education  and  we  are  coming  to  a 

f  point  where  it  is  necessary  for  us  to  consider  the  further 

development  of  the  science  and   ihc   new  work  that  Is 

being  done-     That  new  work  requires  careful  discussion 

by  competent  men,  and  I  would  suj^^est  just  here  that 

'^nc  of  the  best  reasons  for  striking  out  this  clause  is 

t^at  in  order  that  this  Association  may  be  useful,  in 

<irtler  that  it  may  grow,  in  order  that  the  Conventions 

of  t^ls  Afltiociation   may  be  valuable  and   important  to 

^^  members,  there  must  he  some  hand  in  the  Executive 

Committee  that  will  guide  the  discussion  and  map  the 

plan  of  talk  at  the  coming  Convention  and  direct  it  into 

^^baanels  which  are  new.     Now.  ifyou  will  take  a  man 


who  is  entirely  new  lo  the  position  of  President  and 
new  to  ttie  Executive  Committee  and  put  him  in  the 
position  of  President  we  will  not  l>e  able,  I  5;ugge<tt,  to 
get  thill  kind  of  iitlvicc  to  the  Executive  Committee 
which  we  so  much  need.  We  want  a  niAu  its  President 
of  the  Association  who  will  be  able  carefidly  to  look 
back  upon  the  line  of  discussion  which  has  already 
taken  place  in  previous  meetings,  anc]  direct  the  dis- 
cussion which  is  to  take  place  in  the  future  into 
channels  which  will  he  useful. 

The  motion  to  strike  out  wa^i  carried. 

The  Article  as  amended  was  then  read  by  the  Seer 
tary  and  adopted. 

Mr.  Leggett;  I  suggest  to  insert  after  the  word 
"ballot"  the  words  "on  such  amendment,"  because  we 
have  already  provided  in  section  I  or  section  II  —  1 
forget  which — that  one-fourth  of  the  members  present 
might  call  for  a  ballot  any  time. 

Article  IX  thus  amended  was  adopted. 

The  pRESinivNT:  Is  it  desired  to  have  this  whole 
Constitution  read  over  again  as  amended? 

A  Member:  I  move  that  the  Constitution  be 
adopted  as  a  whole. 
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The  motion  was  carried, 


Mr.  Garkatt:  It  is  a  well  recognized  feci,  which  I 
think  we  all  admit^  that  the  strength  of  an  Association 
or  body  which  finds  its  work  in  tcgislativc  procedure 
depends  upon  the  familiarity  of  the  individuals  with  die 
Constitution  and  the  By-Laws  of  the  Association,  and 
I  would  move  that  the  Secretarj-  be  instructed  to  have 
printed  copies  of  this  Constitution  struck  off  as  soon  as 
convenient  and  malk-d  to  every  name  on  ihc  otlicial  ro 
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of  the  Association,  so  that  we  may,  before  we  meet 
again,  have  this  Conntitulion  at  our  tonguc^s  end.  I 
would  further  ittid  that  the  Executive  Commitee  adopt 
one  of  the  manuals  of  Legislative  rules,  which  shitU  be 
kept  upon  the  table  and  to  which  disputed  questions* 
such  as  have  arisen  to-day  may  be  referred  without 
further  question.  A  gentleman  near  mc  suggesLi  a 
thousand  copies, 

Thi:  Pkk!$ii>£Nt:  It  has  always  been  the  practice 
of  the  Secretary  (o  furnish  to  each  member  applying 
for  admission  a  copy  of  the  Constitution  together  with 
his  bill  for  twenty  dollars.  1 

Mr-  Garratt:     Will  the  old  members  gel  it?  I 

The  President;  You  will  all  get  it  as  soon  as 
printed. 

Mr.  Garhati":  Can  there  be  any  action  on  the 
manual? 

The  Pkesii>knt:  I  would  suggest  that  you  have  a 
Uiort  digest  published  in  connection  with  the  Constitu- 
tion,   What  is  your  idea,  Mr.  Mason  P 

Mr,  Mason:  My  idea  is,  sir,  that  we  better  not 
tdopt  any  mnt«uaL 

Mr.  Garratt:  I  understood  Mr.  Mason  to  say  that 
^e  believed  it  would  be  a  good  plan  to  do  so.  J 

Mk.  Masok:  You  misunderstood  me.  All  the 
nilcs  we  need  to  govern  us  it  seems  to  me  are  generally 
Understood  lo  be  those  in  the  general  manuats  that  do 
net  conflict. 

Mr-  Garratt;  Yuu  would  not  then  take  any  une 
roanual — is  that  your  idea?  ■ 

Mr.  MAiiON:     That  is  mv  idea.  I 
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Tub  President:  The  parliamentary  law  governing 
this  Association  has  been  in  tho  gave!  herclofore, 

Mr.  Gakratt:  A  question  arose  today  in  respect 
to  a  motion  to  reconsider  a  vote  after  certain  meml>ers 
who  had  voted  upon  it  had  left  the  room.  That  was  in 
direct  opposition  to  all  parliamentary  rule,  but  it  was 
allowed  to  pass. 

The  President:  There  is  no  parliamentary  taw 
that  is  violated  by  the  putting  of  th.it  motion  to  recon- 
sider. 

Mr.  Garkatt:  There  is  a  parliamcntarj'  law  which 
will  prevent  reconsidering  a  matter  if  any  gentlemen 
have  left  the  floor, 

This  Pkk.siiihnt;  Not  at  nil.  This  body  is  presumed 
to  be  in  session  imtil  a  motion  to  adjourn  is  carried. 

Mr.  Garratt:  I  will  not  dispute  with  the  chair 
but  I  am  still  of  the  opinion  that  what  I  say  is  correct 

The  President:    The  next  business  in  order  is  the- 
report  on  wire  gauge  by  Mr.  Garratt.  ^H 

Mr.  Garratt:  I  made  all  the  report  I  had  to  make 
at  the  firal  :^e56ion  of  this  conventiojK  I  did  not  know 
that  I  was  to  be  called  upon  for  anything  further. 

TiiK  PRKSinENT:  The  convention  laid  ihe  matter 
over  until  to-day  and  the  question  was  upon  the 
adoption  of  the  repoit  made  by  the  committee  on  wire 
gauge. 

Mr.  Phelps :  I  have  a  resolution  to  present  for 
consideration  m  resj>ect  to  the  report  of  the  committee 
in  consonance  with  the  ideas  I  expressed  here  the  other 
day  on  the  subject: 

Resolved*  that  the  report  of  the  committee  on  wire 
gauge  be  received  and  the  committee  discharged  wilh 


—  171  — 


the  hciiny  thanks  of  the  associiition  lor  ihc  vnhiablc 
work  accomplished  by  them  and  presented  in  their  tabic 
of  the  mathematical  properties  ut  the  metric  gnugc;  and 
it  is  furthcr- 

Rcsolved.  that  in  view  of  the  large  number  of  gauges 
already  in  existence  nnd  (lie  confusion  arising  in  their 
uie»  it  would  in  the  judgment  of  the  Nntional  Electric 
Ligitt  Association  be  inexpedient  to  promulgate  an 
addiiional  gauge.  The  association  earnestly  recom- 
mends to  its  memher»  Jtnd  all  others  using  copper  wire 
the  practice  of  designating  sizes  by  definite  diameters^ 
such  practice  having  already  come  into  extensive  use, 
'15  a  TeaKiblc  ef^cape  from  the  confusion  of  many  gauges. 
The  Association  further  recommends  the  use  of  the 
meter  and  it»  fructiuns  in  deNJgnsiting  diameters,  and  in 
furtherance  of  that  end,  publishes  the  tables  presented 
bj  its  wire  gauge  eomniittee  August  9th, 

Mh-  Mason;  When  I  made  the  motion  to  make 
this  ihc  order  of  the  <I»y  it  was  in  view  of  a  resolution 
like  the  following,  which  I  will  beg  leave  to  submit  as 
a  substitute  for  the  other:  i 

Resolved  thai  the  report  of  the  wire  gauge  committee 
be  accepted;  it  being  understood  that  by  accepting  it, 
We,  as  an  Association,  commit  ourselves  to  the  follow- 
ing: 

First:  That  in  reports,  communications,  Ac,  we 
*ill  designate  M-ires  by  their  di?imeters  expressed  in 
(tactions  of  the  meter, 

Srcont/;  That  in  our  pcr**onal  conversation  and 
business  we  will  designate  wires  in  the  same  way  in  so 
br:is  we  find  it  possible.  I 

Third:  That  this  Association  ofler  to  wire  manu- 
fejCturers  such  aid  in  the  way  of  information  as  shall 
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JUifible    them    intelligently   to   list  their   wires  on  th^| 
metric  system.  ^H 

Now,  Mr,  President,   my    paint  is  this:     If    a    man 
wants    a     gauge     we    have    a    gauge    there    in    the 
tabic     which    has    been     presented    to    us.     I   beg 
leave     to     differ     a     little     trom    the     chairman     of 
the  committee  on  that  point.     The  left  hand  column  o]^| 
figures  upon  the  table  which  is  before   the   convention 
contains  arbitraty   numbers,   alihouj^h   they  arc  bascc 
upon  the  M:cond  column — the  tenth  of  a  miltinictcr- 
but  wc  have  there  a  guagc  and  these  numbers  wil 
undoubtedly,  if  such  resolutians  be  passed  come  into 
use  by  us.     We  can  tele*.rr3ph  for  wires  under  these 
numbers.     I  am  vcrj-  confident  that  the  majority  of  the 
Association  feel  that  while  wc  do  not  wii>h  to  go  any 
further  than  is  necessary  in  this  matter,  wc  want  to  d^H 
something  that  will    commend    itself  to  the  users  o^^ 
wire  and  the  makers  of  wire  throughout  the  country. 
It  seems  to  me  that  w*e  are  only  following  in  the  line  o^ 
action  taken   by  our  government,  and  taking  a   vcrjB 
modest  step  if  we  shall  adopt  the  resohitinns  just  read. 

M«,  Garratt:      I  understand  yoii^  Mr-  Mason,  that 
that  would  nuti  of  necessity,  oblige   us  to  do  anythin; 
only  in  so  flir  as  we  found  it  convenient  inourbusines: 

Mr.  Mason:     1  understood.  Mr.  President,  that  a 
letter  was  read  six  months  ago   in  our  session   from 
Messrs  Brown  &  Sharpc.  in  which  they  stated  that  they 
regarded  the  proposed  metric  gauge  as  very  superior  tt 
their  own  and  if  this  convention  would  in  some   wafl 
adopt  it  or  express  its  approval  of  it,  they  would  be  vcm 
glad  to  adopt  ft  for  use  in  the  measurement  of  then 
wires.     That  was  a  very  stroug  testimoniai  to  the  valafl 
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of  this  proposed  system  unci  I   would  like  some  action 

lakcn  which  M-ouId  lead  them  to  do  that  which  they 

proposed  to  the  association  that  they  would  do.    Other 

wire  manufaciurcrs  will  probably  follow  in  the  same 

line,  atkl  as  a  deitler  in  wires  [  feci  ihat  we  shall  nil  be 

greatly  convenienced.     I  received  an  order  a  short  time 

ago  tor  a  number  of  miles  of  wire   from   ihc    far   Wcst- 

Thc  order  simply  rend  so  much  No.  8,  so  much  No.  [0| 

and  so  much  No.  12,     I  sent  them  the  Brown  &  Sharp 

giuge.       They    were   to   a  certain  extent  useless  out 

ihcre.     The  gentlemen  ordering  used  the  Birmingham 

gauge.     If  it  is  understood  that  this  association  has,  in 

a  general  sort  of  way,  even  adopted  this  metric  system, 

wo  shall  have  our  orders  and  know  what  they  mean. 

Mr.  Garratt:  I  would  vote  strenuously  against 
aoy  adoption  of  any  system  of  wire  measuring  which 
should,  in  a  cast-iron  way,  commit  us  to  it.  I  would 
not  vote  for  the  adoption  of  any  system  of  measuring 
*irc  which  would  rot  leave  each  individual  completely 
a!  liberty  to  do  whatever  he  wished  to  do.  If  a  man 
cannot  find  it  more  to  his  advanlagc  to  use  this  system 
*l>ilc  measuring  than  any  other,  we  never  can  oblige 
Mm  to  do  so  and  I  would  personally  decline  to  commit 
raj"self  to  it.  My  idea  in  regard  to  that  would  be  this: 
Take  such  action  as  wonld  leave  us  at  liberty  with  the 
oominendation  and  encouragement  of  the  association  to 
ttfta  better  system  of  measuring  than  we  heretofore 
wchnd;  the  best  I  know  of  being  the  npplication  to 
Hic  wire  of  its  sitiiplcsi  luinciple,  nainclyj  its  diameter, 
'Dcasured  in  a  decimal  fiaction  of  the  meter.  H 

Mr-  Mailloux:     I  perhaps  permitted  myself  to  say 
too  much  in  the  previous  discussion^  and  I  may  have 
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been  construed  to  mean  that  I  disapproved  of  the  worl 
done  by  your  committee.  I  think  it  is  doing  justice  tQ 
myself  and  to  the  committee  to  sa}'  that  I  am  heaHiljf 
in  sympathy  with  the  work.  1  believe  I  took  especial 
care  to  express  my  appreciation  of  the  precision  and 
care  with  which  the  work  has  been  done.  I  agred 
perfectly  with  the  sentiments  just  expressed  by  Mr^ 
Gnrratt.  I  regard  the  valuable  work  done  by  thcra 
as  a  priceless  coniribiition  to  the  fund  of  knowledge 
which  we  have,  regarding  the  methods  by  which  we 
measure  the  various  properties  of  wire.  At  the  same 
time  !  am  aware,  as  you  all  arc  aware  that  in  this! 
country  the  inch  is  used  very  extensively-  Since  the 
discwtsion  on  Tuesday  I  have  taken  the  opportunity 
to  speak  of  the  matter  with  several  genllcmeui 
makers  of  electrical  machinery,  who  arc  using  wire  ill 
very  large  qiiantiiics,  and  they  have  told  me  that  so  fa^ 
as  they  were  concerned  Ihcy  could  only  make  use  o( 
this  gauge  to  a  very  limited  extent — that  il  would  not] 
apply  to  their  purposes—  that  they  woiiUi  adhtre  to  the 
method  of  determining  sia^es  by  thousandths  of  an  inch, 
because  as  they  use  the  foot  as  the  unit  of  length  it 
would  be  very  inconvenient  to  determine  the  area  o( 
sections  of  conductors  in  one  system  of  measurement 
and  the  length  of  them  in  another  system  of  measure- 
ment; so  that  in  making  computations  as  to  the  space 
occupied  by  wire  or  as  ta  the  weight  of  wire  they 
would  lind  themselves  in  a  worse  predicament  than  they 
were  before.  I  aUo  noticed  ihal  in  wires  of  certain 
applications  the  thousandth  of  an  inch  is  more  coii'^ 
venicnt  than  the  other.  Now,  1  believe  that  while  the 
system  proposed  by  the  committee  to  be  very  valuable 
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and  it  has  undoubtedly  a  great  mnge  of  »ppUcntion»  I 
do  not  think  that  we  ought  to  force  people  to  accept 
itf  bccaufic  if  out:  9}-dtcni  is  mure  :ippiic;iblc  thun 
another  the  person  who  finds  ii  of  greatest  convenience 
lo  use  that  system  ought  to  have  the  privilege  uf  using  it 
Consequently,  I  oppose  the  motion, 

Mk.  Eustis:     I   would   like  to  speak   in  regard  to 
ihat  conipulatron  of  weight  which   the  genllcnian  was 
speaking  of— changing  Irom  millimeters  irlo  feci,  that 
ismcasuring  the  diameter  in  millimeters  and  yet  cum- 
ptting  ihc  weight  for  a  given  length  in  feet,     I  think  if 
Ik  had  studied  the  tabic  as  mtich  as  I  have,  perhaps  he 
UDuld  ha^e  found  it  just  as  easy  to  make  lliat  calculn^ 
lion     or     for     anybody    to     make     that    calculation, 
from  the  number    which   is   given    as    the    logarithm 
<)f  the   sectional  area  and  then  by  simply  multiplying 
that  one  number  by  a  constant  yuu  can  get  the  pounds 
per  thousand  feci  which  is  given  here.     It  is  immaterial 
in  any  computation  of  this  sort*  whether  you  st^rt  with 
an  inch  or  with  a  millimeter  in  making  the  final  deter- 
mination.    The    constant    holds    true;    because  your 
length,  ynur  weight  per  thousand  feet  !s  proportional  to 
the  sectional   area  mulliplied   by  some  given  constant. 
Whether   you    take    the     sectional    area    in    inches    or 
whetlier  you  base  it  on  millimeters  it  is  immaterial.     I 
have  here  the  constant  for  the  calculation  of  pounds 
per  thousand  feet.     I  will  just  put  that  en  the  board  in 
case  anybody  would  like  to  have  it  (illustrating.     Log 
0.7762516-)       That  is    the    constant  which  is  to  be 
subtracted   from   the   logarithm  of    the    area   given    in 
6^uarc  millimeters. 

Mr.  MAiLLOfx;     it  has  happened  with  nie  several 
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limes  that  I  bad  to  make  calculations  that  ver>'  way.  I 
am  perfectly  aware  that  it  can  be  done  but  I  was  merely 
referring  to  the  contusion  that  is  likely  lo  arise  whcf 
you  arc  accustomed  to  calculator  volume  by  one  method 
You  arc  quite  likely,  especially  where  there  a| 
numerous  calculations  to  be  made,  to  forget  tl 
constant,  1  have  been  obliged  recently  to  make 
f^eat  deal  of  use  of  the  metric  system  in  calculatiof 
because  1  had  to  ctenign  apparatus  with  retercncc 
plans  sent  over  to  mc  from  abroad  which  were  made  in 
the  metric  system.  In  a  cose  like  that  I  find  it  ver 
convenient  indeed;  but  where  it  is  necessary  to  paii 
from  one  to  another  I  have  found  in  several  instances 
that  you  are  likely  to  be  confused  by  forgetting 
constant. 

Mr,  El'Stir:  As  the  gentleman  has  spoken  about 
mislaying  his  constant  I  would  simply  ask  htm  how  he 
obtained  a  constant  for  the  determination  of  the  weight 
per  thousand  feet,  where  the  diameter  is  given 
inches.  If  he  has  to  determine  that  every  tit 
separately^  why  is  it  not  as  easy  to  determine  that  i| 
the  metric  system  as  in  feet  and  inches? 

Mr.  Mailloitx:     I  mean  the  constant  of  convening 
the  length  of  the  wire  into  meters  or  fr^tctions  of  it- 
here  Mr.  Mailloux's  remarks  became  inaudible  to  thj 
stenographer. 

Mr.  Uarratt:  I  simply  want  to  make  this  reque 
I  have  gone  to  the  blackboard  in  explaining  this  gauj 
and  my  associates  have  done  likewise.  I  wish 
opposing  gentlemen  would  not  make  dcgniatic  state- 
ments. Let  them  step  to  the  blackboard  and  demon- 
strate their  statements    there.      Il   is    not    fair    to   rise 
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against  mathematical  statements  with  dogmatical 
remarks.  I  have  three  times  called  the  gentleman  to 
the  blackboard  to  demonstrate  a^'ainst  conclusions 
which  1  have  stated,  lie  has  opposed  three  statements 
1  have  made,  and  three  times  I  have  asked  him  to  goto 
the  blackboard  and  shovr  wherein  I  am  wrong  and 
ihiec  times  he  has  declined  to  go  there* 

Mr.  Steuart:  1  have  only  one  word  to  say.  This 
opposition  to  ihc  motion  as  it  now  lies  before  the  house, 
reminds  me  very  much  of  a  bugaboo — it  is  an  imaginary 
evil  that  may  come  and  may  never  come.  The  question 
of  whether  this  iraugc  would  be  useful  is  altogether  a 
qtjcstion  of  the  survival  oi  the  fittest-  The  question 
which  presents  itself  pr^icrically  \%  whether  thit*  thing 
will  prove  to  be  so  much  better  that  every  one  will 
adiipt  it  in  preference  to  inches,  and  I  think  that  is  the 
only  question  which  is  to  be  determined,  and  that  can 
Only  be  determined  by  practical  tests  in  actual  use,  and 
I  think  that  the  opposition  to  the  passage  of  this  motion, 
which  is  merely  a  suggestion  on  the  part  of  this 
association  is  altogether  out  of  place. 

Mr-  Gabratt:  1  call  for  question  on  Mr.  Mason's 
nuftion. 

Tun  President:  The  question  now  is  on  the 
tobslitute  of  Mr.  Mason's  for  the  motion  made  by  Mr- 
Phdps. 

Mw-  PHKr-PS:  I  have  only  one  word  to  say%  sir. 
Having  prepared  the  first  resolution  I  naturallv  have  a 
'ittlc  preference  for  that.  There  i»  not  very  much 
'lilTcrencc  between  ihcni.  What  I  have  undertaken  to 
tlo  there  was  to  emphasize  particularly  the  desirability 
of  sticking    to    the    principle    of  dcsignatinjjr  actual 
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diameters  and  rath<^r  -avoid  the  notion  of  promulgaling 
a  new  gauge.  The  other  resolution  docs  not  di^cr  very 
much  from  it,  but  there  is  a  slight  difference  hciwccn 
them  which  perhaps  mi^dit  be  con.sidcred, 

Mr,  Mason'^  resolution  was  again  read  by  the  Seci 
tary, 

Mr.   Whkclcr:     That    resolution    is    so    strongly 
wordrd  in  regard   to  this  Association  committing  itself 
to  certain   ihingb  that  I  think  wc   want  to  be  very  sure 
before  \y<  do  coiiiinit  ourselves,  that  the  gauge  proposed    I 
is  a  good  one.     All  the  gauges  that  have  gT(>>vn  up 
from  the  needs  ol  wire-makers  have  hid  the  notched 
madL*  so  that  the  larger  sizes  differed  by  larq:er  spaces^ 
than  the  smaller  sizes.     That  is    verv  well  shown  bv 
the  chartfi   prepared   by  the  committee  on  wire  gnugcs 
where  the  numbers  arc  placed  so  as  to  correspond  with 
the  old  gauges,  and  the  tirst  number  equals  No.  38  of 
the  ordinary  gauge  and  the  second  number  equals  No.    | 
3a.     Therefore  the  gauges  we  have  been  using  for  the 
fine  wire  sizes  have  six  numbers  in  between  the  first   , 
two  of  the  new  proposed  gauge,  and  at  about  the  hottoidfl 
of  the  chart,  at  about  No.  00  of  the  old  gauges  there  ar^ 
nine  numbers  of  the   new  gauge   which  correspond  to 
the  one  number  00  of  the  old,  which  shows  that  in  the 
fine  numbers  Che  new  gauge  does  not  have  fine  enough 
differences  and  at  the  bottom  the  new  gauge  has  two 
fine  spaces.     That  is  to  say,  take  a  No,  ^S  wire,  for 
\nstance,  which  differs  from  No.  ,37  by  half  a  thousandth 
of  an  inch,  and   in  the   new  gauge   the  difference  is  six 
times  thai,  winch  is  not  fine  enough  for  practical  work. 
AVe  arc  sure  to  need  some  number  between  No.  i  and 
1^0,  2  of  the  new  gauge,  and  at  the  bottom  wc  have  oi^J 
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number  of  the  old  gnugc  which  covers  nine  numbirrs  of 
\he  new.  I  think,  therefore,  that  the  best  thing  in  view 
of  the  fact  that  we  have  now  35  or  30  gauges  in  use  is 
to  pick  out  someone  which  is  the  best  th.tt  we  can  find 
and  not  create  a  new  gauge. 

Mk.  Garratt:  I  would  futy  in  that  connection 
simply  this,  that  before  two  conventions  I  have  debated 
■nd  explained  at  length  the  objection  raised  by  the 
gentleman.  He  will  HncI  it  in  the  electrical  papers  and 
in  a  number  of  the  daily  newspapers-  1  have  suggested 
BO  gauge.  That  is  simply  a  table  by  which  to  the 
tenth  or  the  hundredth  of  a  millimeter  you  can  deter- 
mine the  property  of  any  wire  you  wif;h.  Again^  the 
gentleman  says  let  us  pick  out  a  guuge  from  the 
existing  K^uges.  Oflhcp^c^enl  existing  gauges  there 
are  14  ftirmingham  gauges  in  use  to  my  knowledge  and 
there  are  3  or  4  Brown  &  Sharpe  gauges  used  in 
America.  The  question  of  there  being  in  the  small 
number*:  too  great  variation  has  been  replied  to  and 
replied  to  nntil  1  am  sick  and  tired  of  it.  Any 
ttutheni.itician  who  knows  the  rule  of  three  can  con* 
itnict  from  any  one  of  these  small  numbers  the 
pTDpcrties,  electrical  and  physical,  which  he  requires. 
1ft  ordering  wire  he  tan  order  by  the  hundredth  of  a 
millimeter  and  he  can  determine  that  by  the  micrometer. 
The  statement  that  those  numbers  do  not  correspond  to 
tKc  Brown  &  Sharpe  ratio  is  entirely  impertinent  to  the 
question.     I  repeat  that  1  have  advanced  no  gauge. 

Tun  pRKsroKNT;  This  discussi<m  has  gone  ;ilong 
'4T  enough  and  the  hour  for  adjourning  the  morning 
s^ion  has  arrived.  Before  adjourning,  how*ever,  it  is 
necessary  to  dispose  of  this  business.       The  question 
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now  is,  on  the  ado[>tion  of  Mr-  Mason^s  substitute  for 
Mr.  PIiclps*  resolution.  ^M 

Mr.  Mason'*;  tiub^ftitutc  wa?  lost,  ^^ 

Tim  pRBStDENT:  The  question  now  occurs  on  Mr. 
Phelps*  resolution. 

Mr.  Phelps'  resolution  was  carried. 

Mr,  Duncam:    I  desire  to  enter  a  motion  that 
semi-annual   nieetini;  adjourn   this  afternoon  ai  5  p.m, 
I  make  thnt  motion  in  order  that  the  members  may 
regulate  their  time  for  the  clambake  and  such  otH 
cntei'tninmcnts  as   they  may  want  to  take  in,  as  also 
expedite  the  business  of  the  convention. 

The  motion  was  carried. 

The  President:  The  first  pnper  that  wilt  come  up 
at  the  afternoon  session  will  be  that  of  Mr.  Mailloux  on 
ihc  storage  battery,  fallowed  by  Prof.  Reckcnzaun  on 
electricity  as  a  motive  power,  and  a  paper  by  Mr. 
Duncan  on  motors,  and  that  is  all  that  is  on  the 
programme  at  the  present  time  of  writing,  except  to  ^ 
decide  the  pincc  for  the  next  meeting.  ^M 

Mr.  Wheeler:  I  want  to  say  that  Mr.  Garratt  is 
dead  right  about  the  wire  gau^'e  question.  I  was 
trying  to  answer  the  second  resolution:  that  was  all.         J 

Mr.  DeCamp;  I  move  that  the  Treasurer  b^| 
directed  to  draw  upon  the  funds  of  the  Association  for' 
$50,  expenses  of  the  attendance  of  the  Secretary 
this  Convention. 

The  President:     It  is  the  usual  appropriation 
the  Secretarj'. 

The  motion  wa^  carried. 

Mr.  DeCamt:     I   have   in   my  hand  a  bill    for 
for  printing  this  paper.     I  move  that  the  bill  be  pmd. 
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The  motion  was  cnrricd. 
On  motion  of  Mr.  Stcuarl  the  Convention  iidjounied 
until  2  P.M. 


AFTERNOON  SESSION, 

The  convention  was  calteil  to  order  at  2.30  p.m. 

Mr.  Leggett:  There  is  a  matter  which  should  be 
of  very  great  importance  to  many  of  us— probably  to 
all  of  us — the  undcrgrounding  of  wires,  which  has  not 
been  touched  upon  in  the  Convention.  I  would  like,  if 
it  could  be  understood  that  after  the  reading  of  the  last 
paper,  we  might  take  that  subject  up  for  consideration 
and  find  out  what  we  can  rely  on. 

The  President:  The  suggestion  is  a  very  sensible 
one.  You  have  all  got  to  come  to  it  in  the  end,  as  I 
told  you  two  year«  ago. 

Mit,  Leggeit:      I  mahe  a  motion  to  that  effcct- 

Thc  motion  was  carried. 

Mr.  Mailloux  read  the  following  paper  on  storage 
bfttterics : 

THE  PRESENT  STATCS  OF  THE  STORAGE  BATTERY. 

In  one  of  his  masterly  newspaper  inter\iews  a  well 
known  American  electrician  once  said  of  the  stfirage 
l>atlery  thai  it  was  chiefly  remnrlcahle  for  its  power  of 
simulating  the  propensity  ft>r  lying  which  is  inherent 
in  some  natures.  This  sweeping  assertion  naturally 
Wakes  me  realize  very  fully  the  possible  risk  of  com- 
promising my  reputation,  which  I  run  in  undertaking  to 
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make  a  few  observations  relative  to  the  storage  battery, 
UndiT  the  circumstaneefi  an  apology  might  seem  to 
you  to  be  a  suitable  preface,  but  I  trust  that  a  simple 
explanation  will  suffice  to  dispel  all  doubts  on  your 
part  lis  to  my  good  faith  in  the  premises.  This  ex- 
planation rests  upon  the  fact  that  the  storage  battery, 
like  the  dynnnio«  the  arc  hnip«  the  incandescent  lamp, 
and  many  another  thin^  has  grown  and  progressed. 
Only  a  year  ago  I  would  have  hesitated,  perhaps 
refused,  to  say  anything  before  you  in  favor  of  tlic 
storage  battery.  My  reason  would  not  have  been  a 
lack  of  confidence,  but  father  s  feeling  that  the  era  of 
the  storage  battery  was  not  yet  at  hand.  I  felt  that  this 
youthful  offspring  of  the  great  and  powerful  family  of 
el^etrirnl  npplicntionK  promised  tn  play  Aft  important  an 
industrial  role  as  any  of  its  colleagues,  but  I  nlso  knew 
thai  it  liad  already  made  one  debut  ^ome  years  ago  and 
failed  lo  draw,  because  it  was  too  young.  I  would  have 
been  sorry  to  see  its  chances  ol  success  forever  spoiled 
by  a  second  premature  attempt.  The  child  seems, 
howevcFp  to  have  now  had  sufficient  time  to  mature  and 
perfect  its  training,  and  after  an  interval  of  some  five 
years  it  has  reappeared  upon  the  scene,  this  time  with 
a  fair  and  encouraging  success.  Within  a  few  months 
there  has  been  in  America  a  great  revival  of  interest  in 
the  storage  battery,  as  you  arc  aware.  Many  of  us 
practical  men,  who  were  once  disposed  to  be  scepticaK 
begin  to  regain  confidence.  Certainly  the  applications 
which  have  been  made  of  the  storage  battery  in  this 
brief  period  prove  beyond  dispute  that  this  time  the 
storage  battery  is  coming  to  stay.  In  some  cases  it 
found  a  new  and  profitable  Held  waiting  for  it,  as  for 


mstance  in  railroad  c^r-lighting.     Tn  many  other  cases 
it  opened  an  entirely  new   range  of  possibilities  by  its 
playing   a  secondary   role.     In   a   word   it   has   a  wide 
Sphere  of  usefulness  to  cover,  through  many  devious 
paths,  some  of  which  it  alone  can  tread  over,  and  many 
of  vfhich  it  will  compass  with  the  help  of  other  applica- 
tions of  electricity.      It  docs  not  presume  to  fill  all  these 
parts  at   once.     In   the  case   of  some  of  them  it   may 
prove  wise  to  permit  the  process  of  evolution  to  go  on 
forsume  time  to  come,  before  they  arc  considered, 

his  not  necessary,  however,  for  the  storajje  battery 
to  wait  until  it  can  accomplish  everything  before 
aocomplishing\ri?w<*//r;K/j.  There  are  many  applications 
where  it  is  now  entirely  competent  to  give  satisfactory 
results;  and  while  doing  what  it  is  at  present  capable 
of,  it  can  (earn  what  it  does  not  know.  The  dynamo 
Was  no*  at  first  what  it  is  now,  nor  was  the  lamp,  nor 
inileed  the  details  of  lighting  systems.  Electric  lighting 
wts  limited  at  first  to  isolated  installations.  The  range 
ftf  adaptability,  compared  with  what  it  now  is,  was 
limited  greatly-  It  was  necessary  to  confine  the 
Applicationt^  of  the  light  to  isolated  cases  of  fitness, 
since  the  apparatus  was  too  limited  in  every  respect  to 
admit  of  doing  more.  But  while  wc  were  doing  what 
lighting  could  be  done  with  these  facilities, — and 
making  money  too,  even  then, — wc  were  learning  to  do 
more.  Invention,  and  the  yet  greater  force  evolution, 
Were  hard  at  work  to  give  us  better  ideas  and  more 
practical  devices.  In  time  came  the  central  station, 
Hich  as  it  was,— and  I  might  emphasize  the  suck* 
Many  are  here  present,  doubtless,  who  were  operating 
these    pioneer   arc    light    stations,    with  long  rows    of 
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hatps,  to  be  duftei  m  or  ov  of  cirant  for  the 

purpcMf    of  balancing   the  wcrfc    m  dtc  circiiit  ttself. 
Tbcs  came  the  t-micnl  fcg»h>Pr,  *nJ  fcllowiog  in  iu 
waltc    ft  HKceuicm  of  devices  «Mi  imprmcmcnts,  ^^ 
metbodftfOr  syorou.  TbecvolHiOBof  itc  mcand<rsccflH 
lifht   a  also  of  cqtnl  iateTCrt»  aod  from  the   useless 
ptitinum   wire    Lamp  to    Uic  Toy  v&ciol    alternating 
systetn  of  today,  tlip  «t€p«  are  fio  munerotu  am]  strange 
that    the    mind   &nd&   itM^lf    in  a  rc^lar   museum    in 
altcmptiog  to  retrace  tbcni.     I  need  not   tell  you   that 
the  evolution  of  the  electric  light  is  not  complete — ihe 
very  existence  of  our  orgaaizatioo  proves  that^sinc^B 
our  object  is  to  promote  and  further  the  process  (n^ 
dcvcIopmenL     Each  year  we  have  found  electric  light- 
ing advancing  a  few  steps.     Ten  years  from   today  we 
may  have  made  so  nviny  of  these  steps  that  our  present 
ayUcms  may  seem  obsolete,  yet  these  vcrj-  syMema  in 
their  time  were  good  enough  to  cam  dividends  with. 
This  is  precisely  the  case  of  the  storage  batten'.     Its  *  I 
application  can  even  now  play  a  brilliant  part  in  electric 
lighting,  but  it  can  be  ver>^  useful   even  if  intnistq^l 
with  a  more  modest  part.     In  a  word,  it  has  arrived  ^^ 
thdt  age  and  condition   of  development  which  Bt  it  to 
enter  the  active  service  of  civilization  and  bt^ti  the    , 
race   for   promotion.      If  I    may  judge   by   the   vei^f 
favorable    attention    which    the    storage    battery    ha^ 
received  from  the  public  and  particularly  from  those 
who  arc  dispensing  clectriciti'  to  the  public,  I  think 
can   venture    like   our   very   genial  friend  and  learn 
colleague,    Dr.    O-    A.    Mosc»,    to    prophesy    that    t 
Hlora^c  batter)'  is  going  to  be.  the  next  greatest  step 
progress.     It  has  already  taken  its  place  in  line,  and 
believe  it  will  speak  for  itself  inside  of  a  year. 
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With  regard  to  the  siortigc  batten*   itself,  it   mny   be 

Mid  that  ill  following  its  development  since  the  days  of 

Plante^  one  meets  with  an  nlrcndy  hirgc  und  intcreiiting 

collection  of  ideas  and  devices.      It  is  outside  ol  the 

scope  of  the  pre^ient  paper  to  enter  into  the  study  of 

the  steps  by  which  the  art  has  arrived  at  the  present 

ttnge.       The    number  of    patent*    relating   to     storage 

batteries  in  ihis  country  nnd  in  Rurope  is  already  <]uitc 

laijic,  nevertheless  ihc  number  of  good  storage  batteries 

is  cvcccdingly  small.      In  this  respect  his  toy  repeats 

itsell.     The  large  and  constantly  increasing  number  of 

patents  on  dynamos,  lampsi  regulators,  converters  and 

what  not.  when  contrasted  with  the  small  number  of 

lho*e  inventions  which  are  really  useful,  »;uggests  that  a 

large  proportion  of  inventors  must  have   btcn   engaged 

too  deeply  in  taking  out  [>atent!>,  n\nl  pay  altogether  too 

liide  attention  to  the  work  of  reducing  their  inventions 

to  practice.     Passing  by   the  history  of  the  sccondarj' 

battcrt  and  the   theories  of  its  action,  which  properly 

have  no  place  in  a  paper  like  this,  it  might  be  ol  interest 

to  dwell   briefly   on   the  objections  urged   ngainet   the 

storage  battery.     The  two  chief  objections  are,   limited 

life  or  durability  and   low  economy.       I   shall   frankly 

a<Imit  at  the  start  that  in   many  cases  these  objections 

»rc  Sufficiently  valid  to  throw  the  storage  battery  out  of 

ccrin petition.     The  final  commercial  test  of  the  storage 

bmcry,  however,  is  the  prospect  of  gain  which  it  oflcrs, 

tmdcr  the  eirciimstancesof  any  given  case.     Viewed  in 

tkis  light  the  above    objections   to  the  storage   battery 

lose  some  of  their  force.     I  can  cite  as  an  exrmpic  the 

case  of  a  Philadelphia  hotel  which  it   is  proposed  to 

light  by  electricity.     A  practical  electric  light  man  who 
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has  been  engaged  in  the  business  o(  esiablishir^ 
operating  central  station  plants  ever  since  the  beginning 
ol  electric  lighting,  went  over  the  case  verj-  careiully 
and  came  to  the  conclusion  that  the  storage  battery 
would  be  prcJcrablc.  So  well  satisfied  it  he  of 
6tncs5  of  the  storage  batter}-  that  he  submitted  detail 
propositions  fur  furniiihing  light^  The  present  cost  of 
lighiing  the  hotel  by  gas  is  $7500  per  annum.  For  the 
sum  ot$f>5Do  per  annum,  this  practical  man  is  willing 
to  assume  the  responsibility  of  furnishing  tight  for  a 
term  ufytrars.  Being  a  careful  and  shrewd  business 
man  he  has  made  a  wide  allowance  in  his  calculatioi 
He  docs  not  count  upon  the  two  yean  gt*arQntecd  I 
of  the  baiter)-  plates,  but  assumes  a  necessity  for  their 
entire  renewal  in  one  vcar.  He  calculates  nevertheless 
to  m;ikc  15  per  cent,  on  his  investment,  and  I  may  say 
lliat  h<'  seldom  makes  mistakes  in  his  ventures.  In  this 
case,  llie  iact  that  light  must  be  on  "tap"  for  every 
moment  of  the  24  hour«,  becomes  an  important  con- 
itiJeration^  and  the  evident  advantages  of  the  storage 
battery  outweigh  tlie  qutMiuns  vf  durability  and 
cconomj'.  Now,  taking  up  the  question  of  durabili^ 
by  itself,  I  may  say  that  it  is  greatly  dependent*  not  01 
upon  the  kind  of  battery,  but  even  upon  the  use 
which  it  is  put. 

Then  perhaps  he:  may  neglect  to  put  in  more  than  I 
quantity  necessary  for  a  normal  capacity.  The  result  is 
that  the  batter}-  is  not  fully  charged,  and  to  furnish  the 
usual  capacity  it  mu5t  be  dischai^cd  by  drawing  upon 
its  residtiat  charge.  He  soon  finds  his  battery  giving 
symptoms    of  disease,  and  in    a   short    time   both 
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positive    and    ncgatnc  plates  will   require  doctoring, 
instead  nf  one  kind  only. 

It  must  be  said,  however,  that  improper  care  is  not 
solely  responsible  for  all  the  trouble  that  nflVrt  the  life 
of  the  storage  battery.  Some  difficulties  lilce  the  scaling 
off  of  the  active  matter,  the  buckling  and  stretching  of 
plfltes^  arc  largely  inherent  in  the  bnllcry-  They  arc 
n-ttural  consequences  of  the  manner  or  method  of  making 
the  battery-  So  it  may  be  said  that  here  the  stora^ 
battery  has  a  personal  equation  depending  on  the  make, 
the  care,  skill  and  knowledge  of  the  maker.  Thi« 
amounts  to  saying  that  some  kinds  of  storage  battery 
ire  more  troublesome  to  keep  in  order  than  others. 

The  life  of  astonigc  battery  ptate  must  not  be  regarded 

a*  doomcrd  lo  remain  compassed' within  the  term  of  a 

couple  or    three  jHjars,     The  limit  is  gradually  being 

extended,  and  it  may  be  said  that  each  succeeding  batch 

of    the     product    of    the    facloiy    is    slightly,  better 

than  the  preceding.     The  same  may  be  said  of  the  cost, 

which  of  course  is  an  important  consideration,  in   view 

of  the  necessity  for  repairs  or  perhaps  for  renewals  at 

certain   intervals.    The  cost  of  manufacture  has  been 

reduced  thirty  per  cent-  inside  of  one  year,and  itiseven 

expected  that  it  will  be  brought  tlown  to  50  per  cent. 

before  the  yoar  is  up.     The  prices  have  not  been  reduced 

because  the  demand  is  gi'eat  even  as  it  is.     This  of  itself 

shows  that  the  storage  battery  has  already  a  good  field 

of  usefulness  where  it  can  command  to  a  great  extent 

itH  own  price. 

The  weiglit  of  the  battery  is  another  of  the  objections 
to  be  met»  particularly  for  street  cars,  etc-  This 
objection  is  one  which  is  of  particular  rather   than  of 
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l-i=^  rir  ii.r  ciiis:  anuicr  ^e  lOiiEiiTanis  xarc  agasnst 

^^»i±r:nicri  i-ti:iti  inn.  i-iii«*airni-  Jfc-  AmKcy  Reckeo- 
Sizin-    vmnt    '  .n    »-il  lar^-i  :ai*  iui&nr  k"  iii:ri:is  alter 

'I  .-f  :'iir*v:*:a  .c   ^^':pn:ar-^  mir^  3ract:ir_tZ"T  is  regards 

zirz  iH^  :r'  ?;::nj£^  raCifT~iis  i;r  3»:*wncr-  1  will  leave 
zz:.^  ZKr-it.rz  :c  ^e  f^i^tt-.r:  i:  inir  •wcEC*«  I  iaow  he  isa 
^j-Hr  i-^zttiiTi  i-irr*:rr^-  I  "w^C  »-3Erix:y5»cb'alsoto 
-,'."r_T>c-iii  i_:r  -^z-  --^'-^Tyrr  »*cri  =3  Ecrwpe  during 
v^  -fcT-  f  - 1  -  rir-f-  —  tre  ircCioEDja  oc"  AcemnaUtiHS  to 

'r"r^  ^--i-i" -,c  ::"  e-jici^T  jicsDoerec  ia  relation  to 
v,^  *-:'.r^^-t  ":ir_-r;  i:er  -:c  rce^^^i  *ocb  d^culries  as 
r---.;;'*  i.t  ::,-t"  i-t:  ?-7r-:-^ei-  C:r?ioered  as  an  apparatus 
*^"'  •'ir.-f'.rr:::'^  eccri'.  ::r  electric  Zishccg  by  incan- 
'>:'>_':r.',-^-  ->.t  itijA^e  r^nerj  his  an  efficiency  so  much 
':.':',',  A  rha'.  *::' -J:e  dyzAizio,  cr  the  transtbrmer.  that  it 
*,ar,r.'/;  ?,o;^  t'^  tr,:er  :r,:o  direct  competition  with  these 
it,  ruhT.\  ca^es.  Of  the  electrical  energj'  produced  by 
i\t*:  t.h^iTi^lr.if  dyramo,  probably  not  more  than  from  65 
to  7'*  jM:r  t-cril.  finds  its  wav  into  the  lamps.  With 
ilirt'tj  li^^Iitin^,  as  we  know,  we  may  obtain  as  much  as 
*)fi  p*-r  i.t'.ui.  Hut  just  here  there  is  a  question  of  great 
ihhfcM  and  importance  which  arises,  namely:  the  pro- 
)fortioti  of  energy  appearing  in  the  lamp  as  light.  In 
no  Jri4  ;ifKh-s(erit  lamp  probably  not  five  percent,  of  the 
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cncrgj-  expended  is  utilized  as  light.  This  five  per 
cent-  of  rays  represents  the  proportion  of  heat  rays 
which  are  visible.  The  other  rays  are  invisible.  Now 
it  is  also  well  known  that  this  very  proportion  of  the 
useful  light-giving  heal  increases  with  the  nhsolutc 
temperature  of  the  filament.  This  means  that  the 
higher  we  raise  the  incandescence  of  the  filament,  the 
more  light  ii  gives  for  a  given  nraount  of  electrical 
encrgj*,  Bui  when  the  filament  is  brought  loan  exces- 
sive temperature  its  life  is  not  so  great.  Just  here  1 
will  note  the  fact  stated  by  authorities  that  alternating 
eurrcnts  have  been  found  to  increase  the  life  of  the 
filament  us  compnred  wtlh  continuous  current.  Now 
I  tan  supplement  this  with  ihestatcmenl  that  the  storage 
batten,'  current  gives  yet  much  longer  life  to  the  lamp. 
It  permits  the  raising  of  the  filament  to  a  higher  degree 
of  temperature,  and  consequently  it  leads  to  a  gain  in 
the  energy  required. 

We  have  found  in  pr;iclice  that  we  can  obtain  the 
same  average  life  of  fioo  hour$  witli  n  lamp  of  2  1-2 
watts  per  candle  power,  while  direct  currents  would 
require  lamps  of  3  i-j  to  4  watts  per  c.  p.  In  our  early 
work,  realizing  the  great  disadvantage  at  which  we  are 
placed,  we  resorted  to  the  use  of  lamps  of  higher 
economy,  so  called.  The  makers  of  these  lamps  refused 
absolutely  to  give  any  kind  of  life  guarantee.  They 
■were  ihcmsclves  yet  more  surprised  than  we,  to  learn  of 
the  remarkably  long  endurance  of  these  lairps,  even  on 
board  cars,  where  the  filament  is  subjected  to  the  wear- 
ing eflect  of  mechanical  vibration. 

Of  course  I  cannot  pretend  to  say  what  is  the  cause 
of  this  increased  life  of  lamps  with  the  sti>rage  battery 
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current.  It  is  prob:ibly  related  in  some  manner  to  the 
f^ct  that  the  current  of  a  •itorajfe  hatter)^  h  continuous 
in  the  strict  sense  o(  the  term,  while  the  current  of 
dynamos  and  transformers  arc  wavy  in  character. 

It  would  seem,  thcrefbn-,  that  so  far  as  electric  light- 
ing by  incandescence  is  concerned,  vrhtle  the  storage 
battery  is  opened  to  the   objection  of  wasting  at  the 
spigot,  it  can  claim  some  saving  at  the  bung-hole,  which 
quilL-  nearly  U4[iializcs  tho  diflcrrnco  between  the  rosiilt^i 
obtained  by  the  direct  and  the  storage  method.     Takin^| 
our  65  per  cent,  of  energy,  or  in    round  numbcr«i  ^85 
watts,  we  can  ohtain  twelve  lights  per  electrical  horse 
power  of  7+6  watts  produced  in    the  dynamo,   using 
lamps  ol  51  wattSf  which  is  the  most  economical  lam^i 
yet  heard  of*  with  a  continuous  current,  we  have  tl^H 
following    results:     Out    of  74fi   watts,   taking  90   pcr^ 
cent,  as  available  at  the   lampg.  which  is  a  liberal  pro- 
portion, wc  have  6;  I  wiitts  or  lc*s  than  12   lamps  of  51 
waetfi.     If  we  consider  tlie  fact  tlmt,  in  practice,  lamps 
of  60  to  70  watts  per  j6  candle  power  are  the  rule,  the 
diifcrence  would  be  yet  greater  in  favor  of  the  storage 
battcr>^     Taking  another  view  of  the  question  we  c 
calculate  what  is  the   lowest  per  cent,  of  efficiency  pe 
niissible  in  the  storage  battery. 

All  applications  involving  the  transportation  of 
cells,  such  as  electrical  car  traction   and  railroad  c 
lighting,  necessarily  shorten  the  lite  of  the  batterj",     Jj 
these  cases,  the  cells  nre  subjected  to  hard  usage  bot 
mechanically,   from    the   shaking     and    jostling,     and 
electrically  from  the  severe  rates  of  current   di«charg^H 
to  which  they  are   constaniy  subjected.      Ncvcrlhclcs^^l 
even  here  the  life  oC  tliu  cells   is  quite   remarkable. 
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might  mention  ibai  a  certain  lot  of  153  cells  Julicn  l>T>c 
B  were  used  for  six  months  in  street  car  work,  where 
the   current  discharge   was  often  raised  to  80  or  90 
amperes,     whereas    the    nominal    rale    was    only    35 
amperes.     These  cells  were  artorward  put  in  use  on 
cars  of  the   Boston   &   Albany    R.R  ,  where  Ihey  have 
been   for  some   five  additional   months   without   being 
apparently  much  ihc  worse  for  wc^r.      It  is  probable 
Uut  ihcy  will  yet  give  good  senice  for  several  months 
bclore  ihcy  require  attention.     When  stationary  there  is 
no  doubt  of  their  ability  to  last  at  least  two  years.      At 
ibc  end  ofthis  time,  the  positive  plates  will   probably 
need   some   atlentinn.       If  the  batiery   hns   been    used 
properly,  and  not  abused,  the   negative    philes  will    yet 
bt  in  as  good  a  stale  as  ever.     In  Jact  there  is   scarcely 
any  limit  to  their  endurance  when  properly  used.     One 
of  the  chief  difficulties  with  regard  to  the  care  of  the 
storage    battcrx,    is    the   tendency  oi  the  customer  to 
werdraw  on  the  reserve  charge   of  the  battery.      The 
constitution  of  the  haitery  is  such  that  like  mnny  others 
it  is  most  prone  to  disease  when  it  is  nioit  "rundown." 
Consecfucntly  it  ^houtd  never  be  depleted  or  allowed  to 
become  faint  from  exhaustion^     Keep  it  well  fed  and  it 
will  ihiive.     Keep  it  hungry   and  it  will  soon  die  ol 
inanition.     The  battery  should  always  be  left  with  a 
certain     percentage    of  residual     charge,    somewhere 
around   20   per  cent.      It   is   like  a  water  tank   which 
requires  a  little  water  in  it  all  the  time  to  keep  it  water- 
tight   and    in    good    condilion.      This    reserve    is    not 
necessarily    wasted.      It    only  means  that  the  battery 
should  be  worked  at  a  lower  capacity  than   it  has  in 
reality-    'J'he  customer,  however,  is  liable  to  overlook 


this  important  point,  and  when  tie  finds  tlmt   there 
niorc  cicclricily  in  the  tank  than  he  thought  there  was 
he  tries  to  sav4?  energy  by  taking  more  out  of  it,  ^^ 

Taking  1 1  lamps  as  the  result  of  the  direct   applic^fl 
tjun  from  the  dynamo,  vrc  find  that  the  Moragc  battery 
must,  at  40  watts  per  tamp,  supply  440  watt  hours  out  of 
each  746  watt  hours  given  to  it,  or  somewhat  less  th 
59  per  cent- 

I  need  not  dwell    at   length    upon    the   uses    of 
storage  bnttcrj'  and  the  services  which  it  can  render 
connection  with  i-lcctric  light  plants,  for  these  arc  quii 
generally  undt-rstoud.  and  new  ones  sugi^cst  themsclvi 
all  the  time.     The  present  rate  of  demand  shows  tb; 
the  uses  arc  at  least  equal  to  the  rate  of  supply  and 
sonictimcs  in  excess.     One  application  of  specLiI  interest 
in  this  connection,  however,  is  that  in  connection  with 
incnndeiicenl    lighting,   holh  from  isolated  and   central 
station  plants,  the  incandescent  light  is  growing  in  favor 
so  rapidly  that  where  it  i»i  already  in  use  for  a  certain 
number   of    hours    during    the    evening,    there    is   an 
objection  to  the  use  of  gas  at  other  times.     In  sm, 
installations  it  would  evidently  not  pay  to  run  constanti 
for  a  few  lights.     The  storage  battery  would  here  be 
very  useful,  if  not  indispensable,  and  a  number  of  local 
L^ornparies    who    could     sell    clectncily    for   power   in 
liniited  amount  arc  also  turning  to  the  storage  battery, 
since  they  are  campellcd   to    run    during  the   day    f 
supply    electricity  for  a  few  lamps  and  motors,  th 
find  it  would  be  as  welt  to  run  to  full  capacity,  usi 
the  balance  of  power  to  charge  storage  batteries  from 
which  the  energy  can  be  drawn  later  in  the  evening, 
supply  incandescent  lamps. 
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In  conchi!%inn  I  hope  t  have  succeeded  in  makii 
lair  preftentation  of  the  storage  battery  case,  so  £kr  as  it 
concerns  Uic  uses  and  purposes  of  electric  light  men. 
As  I  have  intimaced,  the  storage  batierv'  is  as  far  from 
being  perfect  as  were  the  tirst  dynamos  with  which 
some  of  the  enterprising  men  of  this  very  body  first 
paved  the  way  to  tlie  great  iridusiry  that  now  interests 
so  many  minds  and  enlists  so  much  capit.ih  Rut  it  is  ko 
far  perfect,  however,  that  it  is  ready  to  help  enlarge 
this  great  industry  to  push  further  ahead  in  it5  wondcr- 
fol  development. 

Mr.  Marten;  Mr,  Reckenzaun^  paper, as  I  under- 
stand, also  includes  the  use  of  the  stomfjc  bat(er\',  more 
particularly  with  regard  Co  its  application  in  street 
rtilway  service.  As  he  rounheii  upon  many  pointa,  I 
presume,  that  have  already  arisen  in  Mr.  Mailloux's 
paper,  I  would  like  to  olTer  a  motion  that  Mr. 
Rcckenzaun's  paper  be  now  read,  and  then  that  the  two 
papers  be  discussed  together. 

The  Presiuknt:     I   presume  there  will  be  no  ob- 
jection to  that. 
Prof,  Recke»/-Aun  then  read  the  following  paper: 


ON    STORAGE 


BATTERIES     FOR    ELECTRIC    LOCO- 
MOTION. 


The  idea  of  employing  secondary  batteries  for  pro- 
pdling  vehicles  is  almost  contemporaneous  with  the 
discovery  of  thi«  methnd  of  storing  energy.  To  Mr. 
I^Untei  more  than  to  any  other  investigator  much  of 
^ur  knowledge  in  this  branch  of  Electrical  Science  is 
diiCf  he  was  the  first  to  lake  advantage  of  the  action  of 
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secondary  currents  in  voltaic  batteries.  Plante  is 
scientist  of  the  Brst  gradc^  aad  he  is  a  wonderfully 
exact  cxpcrimcnlcri  lie  examined  tJic  whole  tjue^tiou 
of  po1ari?iation  of  electrodes,  using  all  kinds  of  metal  a.s 
electrodes  and  many  different  liquids  as  electrolytes, 
and  during  his  codlcss  researches  he  found  that  the 
greatest  useful  effect  was  produced  when  diluted 
sulphuric  acid  was  cleclrolyzed  between  electrodes  of  I 
nietiillic  lead*  ^^ 

A  sel  uf  Plante  original  cells  was  exhibited   for  lU^^ 
first  time  in  March,  iS6a,  before  the  Paris  Academy  of 
Sciences;    scientists  admired    and    praised  it*  but 
general  public    knew  nothing  of  this  great  discove 
thus  brought  to  notice.     Indeed,  at   ih-it   period    littl 
commercial  value  could  be  attached  to  such  apparatus, 
since  the  accumulator  had  to  be  charged  by  means  of 
primar)"    batteries,  and    it  was    then   well-known  that 
electrical  energy,  when  produced  by  chemical    means 
in  voltaic  cells  was  far  too  expensive  for  any  purpose 
outside  the  physical  laboratory  or  the  telegraph  office.  , 
It  was  twenty   years   after    this    exhibition    at   ^^| 
Academy  of  Sciences  lu  Paris,  that  public  attention  wa^ 
drawn  to  the  importance  of  storage  batteries,  and  that 
Mr*  Faure  conceived   the  idea  of  constructing  plates 
consisting  of  lead  and  oxides  of  lead-     At  that  time  the 
advantages  accruing   through    a  system    of  Electrical 
Storage    could    be    fully   appreciated  since   electrical 
energy    was    already    being   produced   by   mechanJc^U 
meansthrough  the  medium  of  dynamo  electric  maehin^^^ 
Itwasthedynamo  machine  which  created  llie  demand  | 
for  the  storage  battery,  and  the  latter  was    introduced 
anew  to  the  public  at  large  and  to  the  capitalist  with  | 


jiprcat   pomp    and  enthusiasm.     One    of  Faure's   accu- 
mulators was  sent  to  Sir  William  Thomson,  and    this 
eminent  scientist  in  the  course  of  experiments  ascer- 
tained thata  single  celU  weifirhing  165  lbs.  can  store 
two     million    foot-pound    of    cnei^v   **r  <^^c    horse- 
power   for    one    hour,   and   thai    the    loss    of    energy 
m  charging  did  nol  exceed  15  per  cent-     These  results 
appeared  highly  encouragifig;  there  wc  had  a  meihod  of 
storing  that    could   give    out   the    grealer  part  of  the 
cnergj'  put  in.     The  immense  development  which    (he 
fieclric  transmission  of  energy  was,  even  ot  that  early 
diy.  expected   to   undergo,  pointed   to  the   fact  that   a 
convenient    method    of  receiving    large    quantities    of 
trinsmittcd  energy,  and  of  holding  it  in  readiness  until 
wanted,  must  be  of  the  highest  imp<irtance.    Numerous 
applications  of  the  Faure  battery  were  at  once  -sug- 
peslcdt  and  the  public  jumped  to  the  conclusion  that  a 
ihing  for  which  so  many  uses  could  be  instantly  found 
must  necessarily  he  a  profitable   inve*^tment,  and  plenty 
of  money   was  provided  forthwith,  nut  with  the  idea  of 
commencing  careful   experiments,  and   developing  the 
tfien    crude    invention,   which    would   have   been    the 
correct  thing,  but  for  manufacturing  tons  of  accumul- 
ators in  their  first  and  immature  form, 

I  need  not  describe  the  disappointments  which 
followed  the  first  unfulfilled  hopes,  nor  repeat  the 
b  criticism  thut  was  heaped  upon  the  heads  of  the  early 
'  promotors.  Those  early  hopes  were  untiniely  and 
unreasonable.  A  tliousand  ditBculties  had  to  be  over- 
come,— scientific  dithculties  and  manufacturing  ditli- 
culties.  This  invcntior,  like  most  others,  had  to  go 
through  steady  historical  developmenfs  and    evolution, 


aiul  follow  tlic  recognised  laws  of  nature  which  :ir^| 
igainst  abnormal     and    instantaneous    maturity.       Th^| 
period  ol' maturity  has  also  been  retarded  by  injudicious 
treatment,    but    the    uU!m:ite    success    was    iiit;vitiible. 
Great  advances  have  been   made  within  the  Inst  few 
years,  and  I  propose  now  to  ofti^r  a  few  facts  and  figures 
relating  to  the  present  state  of  the  subject  with  reference 
to  the  application  of  storage    batteries    to   locomoiivc 
purposes.     It  is  not  within  the  province  of  this  paper  to 
discuss  all  the  diflcrcnt  inventions  of  secondary  batteries 
nor  to  offer  any   suggestions   with  regard   to   p^ioritylH 
therefore  I  will  confine  myself  to  general  stntemenis, 
I  am  aware  of  the  good    work  that  was  done  in  the 
United  Suiles  by  Kirchaff,  i6  years  ago,  and  of  the. 
more  recent    work   of   Mr.  Bnish  of  Cleveland,    M* 
Julien  and  oihcrs,  but  I  am  more  particularly  acquaint- 
ed   with    the    recent   achievements  of  the   New   York 
Accumulator   Company  who    own    the   rights  of    the 
Electrical    Power    Storage   Company,  of  London,      1 
have    used    the    batteries   of  the    latter  Company   ftlfl 
propelling    Electric    boats    and     Electric    tram-cars, 
Tht'  first  of  the  boats  was  the  '*  Kli^ctricity  *'  which  was 
launched  in    September,    tSSa,   and   which    attained    n 
speed  of  seven  miles  an  hour  for  six  consecutive  hours. 
Since  then  a  dozen  electric  boats  of  various  sizes  have 
been  fitted  np  and  worked  succcsslully  by  means  of 
storage  batteries  and  motors  of  my  design.     The  most 
important  of  these    were    the    launch    "Volta/'  and 
another    similar   cratl,    which    is    used    by    the   Italian 
Government  lor  torpedo  work  in  the  harbor  of  Sperjr,i^l 
In  ihc  measured  mile  trial  trips  the  Italian  lainu-h  gave 
an   average   speed   of  8.43    miles   an    hour   with    aiuL 
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against  the  tide.     The  hull  of  this  vessel  was  built  by 

Messrs,  Yarrow  &  Co.,  and  the  motors  were  manufactured 

'"'■/  Messrs.  Stephens,  Smith  &  Co,,  of  London,     The 

"Volta,"  which  was  entirety  fitted  hy  the  latter  firm,  is 

,;;  feet  long  and  7  feet  beam,  she   draws   2*6*'  of  wiitcr 

when   carrj'ing  40  persons,    for   whom  there  is  ample, 

Aitim^  accommodation.     There  arc  64  cells  in  thisboat,1 

these  arc  placed  n^t  balhtst  under  the  Hoor,  and  actuate 

a  pair  of  motors  and  a  screw,  coupled  direct  to  the 

irmature  shaft  running  at   700  revolutitms  a  minute. 

iVc    crossed    the    Knglish    channel   with    this    boat   in 

September    last   year,  leaving  Dover   at    V040   in  the 

mominjjc,  arrived  at  Calais  at  2,30  p.m.*  stayed  about  an 

hour  in  the  French  harbor  for  hmchenn  and  floated  into 

Uover  docks  the  simK-  evening,  at  fj.^^o  with  full  speed; 

the  actual  distance  traversed  without  entirely  discharg- 

iD|r  the   cells  was  54   miles;   the    current   remained 

comitant  at  j8  amperei;  iintil  5  p,m,,  and  it  only  dropped 

to  25  ampircs  at  the  completion  of  the  double  voyage 

between  England  and  France.     Several  electric  launches 

are  now  being  constructed  in  London,  and  one  in  New 

York  by  the  Electric  Accumulator  Company, 

M,  Trouvc  exhibited  1  small  boat  ard  a  iricylc,  both 
worked  by  Plantc  accumulators,  ,11  Paris,  in  iSHt. 

The  first  locomotive  actuated  by  storage  batteries 
was  used  at  «  bleaching  works  in  Fmnee  in  [882. 
During  the  same  year  t  designed  an  electric  street  car 
for  the  Storage  Company,  and  this  was  tried  on  the  lines 
&f  the  West  Metropolitan  Tramways  in  March,  [883, 
It  had  accommodation  for  46  passengers.  This  car 
had  many  defects*  and  I  reconstnictcd  it  entirely,  and 
ran  it  afterwards  in   its  improved   form   on   the   South 
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London  Tramways,  and  also  on  a  private  track  at  MhP 
wall,  where  it  is  now  in  good  condition,  and  I  have  a, 
similar  car  in  Berlin-     M.  Philippart  exhibited  a  car  !■ 
Paris   and    M.  Jutien  made  successful  experiments  tn 
Brussels,    Antwerp  and     Hamburg.       Mr.   Elieson    b 
running  storage  batterj"   locomotives  in   London.     M^j 
Julicn  has  also  been  experimenting  with  a  car  in   Nl^H 
York,  and  I  believe  one  is  in  cour?(c  of  construction  for^ 
a  line  in  the  citj-  of  Boston.     Messrs.  W.  Wharton,  Jr, 
&  Co.  have  a  storage  battery  car  running  at  Philadelphia 
on  Spruce  and  Pine  streets,  and  this  energetic  firm   is 
now  fitting  up  another  car  with  two  trucks,  each  carr^** 
ing  an  independent  motor,  strntlar  to  my  European  can;. 

I  have  mentioned  all  these  facts  in  order  to  show  that 
there  is  a  considenibic  amount  of  activity  displayed  in 
the  matter  of  storage  batteries  for  street  cars,  and  that 
continued  and  substantial  progress  is  being  made  in 
each  successive  case.  The  prejudices  against  the 
application  of  secondary  batteries  are  being  rapidly  dis- 
pelled, and  there  are  indications  everywhere  that  thi^  : 
method  of  propulsion  will  soon  take  a  recognized  place 
among  the  great  transit  facilities  in  the  United  States, 
I  feel  convinced  that  this  country  will  also  in  this 
respect  be  far  ahead  of  Europe  before  another  year  h^^ 
passed  over  our  heads.  ^M 

There  are  several  popular^  and  I  may  say,  serious 
objections  to  the  employment  of  storage  batteries  for 
propelling  street  carsj  these  objections  I  will  now 
enumerate  and  endeavor  to  show  how  far  they  are  tru^ 
and  in  what  measure  they  interfere  with  the  economical  , 
side  of  the  question,  ^H 

First  objection:     The  loss  of  encrgj",  which  amounts 
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in  practice  to  20^  and  Hometimcs  30  per  cent.  Now, 
cvcrj"  method  of  storiag  or  Iransniilting  energy  involves 
some  waste,  but  in  saying  this  we  need  not  condemn 
the  system,  for  after  all  the  term  efficiency  is  only  a 
relative  one.  For  instance  a  lo-horsc  power  steam 
en^nc  consumes  three  times  as  much  fuel  per  horse 
power  hour  as  a  looo-horsc  power  cnjrinc  docs,  yet  this 
«mall  engine  must  be,  and  is  regarded  as  one  of  the 
most  economical  labor  saving  appliances  known  tu  us. 
Considered  as  a  heat  engine  the  efficiency  of  the  most 
economical  steam  motor  is  but  10  per  cent- — 90  per 
cent,  of  the  available  units  of  heat  contained  in  coal 
being  lost  during  its  transformation  into  mechanical 
energy.  Thus  if  we  find  that  the  storage  battery  does 
flot  return  more  than  70  per  <?cnt.  of  the  work  expended 
">  charging  it,  we  ought  not  condemn  tt  on  that  account 
^ntil  we  have  ascertained  whether  this  low  efficiency 
■'"^ndcrs  the  system  unfit  for  any  or  all  commercial 
Pxjrposcs,  It  is  needless  to  go  into  figures  in  order  to 
*tiow  that,  when  compared  with  animal  power,  this 
^Ijjection  drops  into  insignificance. 

The  second,  nr>orc  formidable  objection,  relates  to  the 

^vcighl  of  storage  batteries — and  this  involves  two  dis- 

*4.dvantagcs,    viz. — waste    of  power   in    propelling   the 

Accumulator  along  with  the  car,  and  increased  pressure 

Upon  the  street  rails,  which  are  only  fitted  to  carrj*  a 

naaximum   of  5   tons  distributed  over  4  points,  so  that 

each  wheel  of  an   ordinary    car    produces   a   pressure 

I  1-4  tons  upon  a  point  of  the  rail  immcdiHtoly  under  it. 

The  last  mentioned  objection  is  easily  overcome  by 

Jistribuling  the  weight  of  the  car  with   its  electrical 

apparatus  over  8  wheels  or  2  small  trucks,  whereby  the 
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pressure  por  unit  of  section  on  the  rails  is  reduced  to  jt 
minimum^  With  regard  to  the  wei}fht  of  the  storngr 
ballerics,  relatively  to  the  amount  of  energy  the  fiame 
are  capable  of  holding  and  transmitting^  I  beg  to  ofler  a 
tew  practical  figures.  Theoretical Ivi  the  energy  mani- 
fested in  the  separation  of  one  pound  of  lead  from  its 
oxide,  is  equivalent  to  360,000  foot  pounds,  but  these 
chemical  equivalents^  though  interesting  in  themselves, 
give  us  no  tangible  idea  of  the  actual  capacity  of  a 
battery. 

Repeated    experiments    have    shown    me   that    the 
capacity  of  a   secondary  battery  cell   varies   with    the 
rate    at   which    it    is   charged    and    discharged.       h'or 
instance,  a  cell  such  us  wc  use  on  street  cars  gave  a 
useful  capacity  of  1,17.3  ampere  hours  when  discharged 
at  the  average  rate   of  45.76  amperes,  and  this  same 
cell  yielded  i5'>-38  ^mp^re  hours  when   worked  at   the 
rate  of  22*3*^  amperes.     At   the  commencement  of  the 
discharge  the  e.  m.  f  of  the   battery   was  a.t    vults  and 
this    was  allowed    to   drop   to    1.87    volts   when    the 
experiment  was  concluded.     The  entire  active  material 
contained  in  the  plates  of  one  cell   weighted    11,5  lbs, 
therefore    the  energy  given    off  per   pound    of  active  j 
substance    at    the    above    high    rate    of  discharge  wa4H 
6zzz^  foot   pounds,  and  when  discharging  at  the  lower     ■ 
rate  of  2^-34  an)percs  the  available  useful  energy  was 
72313  foot   pounds,  or  nearly  2.2  electrical  horse-power 
per  pound  of  active  matter     UuC  this  active  substance 
has  to  he  supported,  and  the  strength  or  weight  of 
support  has  to  be  made  sufficiently  great  to  give  th^ 
plate  a  definite  strength  and  durability.       The  support 
of  die  plates  inclusive  of  the  terminals  above   ref< 


to  weighs  more  than  the  active  materia]  which  consistft 
of  peroxide  of  lead  and  spongy  lead  so  thai  the  plates 
ofone  cell  Mcigh  actiuilly  26.5  lbs.  Add  to  this  the 
weight  of  the  receptacle  and  acid,  and  you  get  a  total 
of  ahout  41  lb*,  per  cell  when  in  working  order. 
Srveniy  of  these  cells  will  propel  an  ordinary  street  car 
for  Jour  hours  and  a  half  whilst  consuming  the  stored 
energy  at  the  rate  of  30  ampcrcft,  or  over  5,6  electrical 
horsc-powcr.  The  whole  set  of  70  cells  weighs  1870 
lbs,  which  is  barely  one-tifth  of  the  entire  weight  of  the 
car  when  it  carries  40  adult  passengers,  therefore  the 
cncrg)'  wa&icd  in  propelling  the  aceumulator  nlnng 
with  a  car  does  not  ;iniount  to  more  than  20  per  cert, 
of  the  total  power*  and  this  we  can  easily  afford  to  lose 
s(/long  as  animal  power  is  our  only  cnmpctiticjr..  Frurn 
nunierau5  and  exhaustive  tests  with  accumulator  cars 
in  this  country  and  abroad  I  have  come  to  the  conclu- 
sion that  the  motive  power  for  liaulin^^a  full-sized  street 
car  for  15  hours  a  day  tloes  not  exceed  $1-75.  and  thifi 
includes  fuel,  water,  oil,  attendance  and  repairs  to 
engine,  boiler  and  dynamo.  \Vc  have  thus  an  immcnHc 
marj^in  left  between  the  cost  of  electric  traction  and 
horse  traction,  and  the  last  objection,  that  relating  to 
the  depn^ciattun  of  the  battery'  plates  can  be  most 
liberally  met,  and  yet  leave  ample  profits  over  the  old 
method  of  propulsion  by  means  of  animals. 

The  Advantages  of  «  storage  battcrj-  street  cars  for 
citj"  traffic  are  self-evident,  so  thnt  1  need  not  trouble 
you  with  further  details  in  this  respect,  but  1  would 
beg  those  who  take  an  interest  in  ihc  progress  of 
electric  locomotion  to  give  this  subject  all  the  con* 
sideration  it  deserves,  and  I   would  assure    them  that 
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the  syj^tcm  which  I  have  advocated  in  this  brief  but 
ovcrj-  incomplete  sketch  is  worthy  of  an  extended  trial, 
and  ready  for  the  purposes  set  forth.  There  is  no 
rca»nn  why  those  cunncctcd  with  electric  lighting 
interests  in  the  v^irious  cities  and  towns  should  not  give 
the  matter  their  special  attention,  as  they  are  the  best 
informed  on  electrical  cngineiTing  and  already  have 
local  control  of  the  supply  of  current  needed  ft 
charging. 

Prof.  Rcckeiiip^aLni  then  added  the  following  rental 
Gentlemen,  I   hope  you   will    do  me  ihe    honor  to 
discuss  this  subject    as    thon>ughty  as   our    time   will 
g>ermit,  and  raise  as  many  difficulties  and  objections  as 
yon  possilily  can,  and  I  shall  do  the  best  in  my  powc^^ 
to  answer  them.      (Applause.)  ^H 

Dr.  MofiBS:  There  is  one  of  the  maxims  of  this 
Aiisociation,  unwritten  iuid  not  in  the  constitution 
adopted  to-day,  that  1  think  we  all  have  in  mind 
all  times — it  is,  honor  to  whom  honor  is  due,  Mr^j 
Recken/.aun,  with  a  facility  that  is  most  amazing  to  ni^H 
in  a  foreign  tongue,  has  written  n  very  able  paper  which 
XM>  doubt  will  be  placed  on  the  filers  of  the  Association, 
There  is  one  sentence  in  the  beginning  of  his  paper 
which  I  would  have  him  kindly  correct  before  spread- 
ing it  upon  the  minutes,  which  is  owing,  as  I  say,  to 
his  not  being  to  the  manner  born  and  which  will  lea 
an  impression  that  we  should  not  ha^e  go  forth, 
says  Mr.  Phmte  turned  to  profit  certiin  inventio; 
meaning  simply,  took  advantage  of  certain  natural 
eflccts,  or  used  them — that  I  think  to  be  his  meanings 
Mr.  Plante,  though,  has  never  turned  to  profit  a  single 
one  of  thai  brilliant  scries  of  inventions  connected  wi 
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the  sccondan'  bwttcry  which  liiivc  iinmortaltzcd  his 
name  and  which  caused  him  to  receive  a  grand  medal 
of  honor  fTom  the  French  Government, 

Prof.  Reckbnzavn;  I  meant  scientific  profit; 
Doctor.  Allow  mc  to  rei>eat  ihnt  senteiicf.  I  say 
here:  '*I'Ic  was  the  tirst  to  turn  to  profit  the  action  of 
secondary  currents.^ 

Dk.  Mns£s:  Would  you  Jiniend  that  iind  nay,  talcc 
advantage  of,  or  use. 

Prof.  Rbckknzai^n:     I  would  be  very  pleased  to. 

Dr.  Moses:  Now  for  the  shaking  up  Mr.  Kecken- 
zAun  asks  for.  I  understand  thaf  elertric  boat  of  his 
went  so  smoothly  across  (he  channel.  I  wish  I  was 
there.  Qiiile  recently  I  crossed  the  channel  and  it  took 
mc  the  same  time  to  cross,  four  hours,  but  it  was  not 
at  all  smooth,  so  that  1  am  longing  for  the  day  when  wc 
shall  be  able  to  go  smoothly  across,  1  gotaprcttj*goD<I 
shaking  up  then. 

There  is  a  question  I  would  like  to  ask  him  which  is 
importtinC  in  its  bearing  on  the-  running  of  street  cars. 
Will  he  give  us  the  weight  in  pounds  of  the  carthat  he 
speaks  ot  in  Phtl»delphi»  and  which  he  wants  us  to  go 
and  ride  upon.  We  do  not  want  too  many  of  us  to  go 
and  for  that  reason  [  am  anxious  to  know  what  the 
strength  of  the  car  is,  so  that  we  wont  break  it  down, 

Mr.  Reckcnzaun:  1  have  given  the  weight  of  the 
batteries  in  this  paper.  In  the  car  which  we  use  in 
Philadelphia,  there  arc  actually  So  cells*  because  there 
are  considerable  gradients  to  go  over.  Kach  cell  weighs 
40  pounds  and  the  average  horse  power  each  is  six- 
Sometimes  we  only  use  two  horse  power  and  some- 
timcff,  going  up  grades  of  5  per  cent,  we  use  as  much 
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50  Mca  aafto  it.     Tbcre  mtc  sals  lor  24  and  the  re&t 
have  ID  uami  tm  At  pfadarv  «r  m  tfee  aislc- 

Dr.  Moses:  AAodMr^MStioa^  if  too  please.  What 
time  docs  k  tAt  voo  to  ckai^r  ytmar  hatten^  ? 

Mk.  RecKKXZAt'N:  Tbe  chan^ri^  of  ihc  batccrie^ 
takes  three  buboIcs  witb  proper  appliaoccs.  One  set 
ofcelb  is  divwa  cmi  bymcassof  a  smaU  winch  and  a 
frc^^hir  charged  set  is  pot  m.  It  takes  the  same  time  to 
cbar^  the  battery  as  it  docs  to  discharge  it  in  the 
working  uf  the  cars,  so  one  reserve  set  would  be 
tofBcieot  10  keep  the  car  continuatiy  moring. 

Dr-  Mo^^es:  W^hat  is  the  l<»ss  of  energy  per  diem 
bv  allowing  the  batteries  to  renuiin  unused? 

Mr.  Reckenzai'n:  The  loss  of  energy*  from  standing 
about  is  probably  nothing,  if  a  batten-  were  to  stand 
charged  for  three  months  in  a  dry  case  the  loss  of 
encrg)'  might  be  in  three  tnonths  10  per  cent.  I 
purposely  had  a  5et  ol  cells  standing  for  two  years 
charged  find  never  used  them-  After  two  years  tiicrc 
wa5  »tjll  a  sniAlI  amouni  of  energy  left.  Su  as  rcg;irds 
the  loss  of  cnerg}*  in  a  baiterj'  sunding  idle,  it  ts  prac- 
Itcally  nothing,  because  no  one  would  think  of  charging 
a  battery  and  letiinp  it  stand  for  three  months  or  a  year. 

Dr.  M0SE5:  Thai  result  is  exceedingly  interesting, 
because  it  *;uggests  something  that  was  done  by  Faraday 
in  determining  the  length  of  time  that  would  elapse 
before  a  vacuum  would  be  ab^ftolutcly  destroyed.  It 
Wiu&  there  determined  that  it  would  take  about  one 
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Itrn  Torricctlian  vacuum  (o  disappear;  so  wc  have  ihis 
aciion  really  verifying  th^r.     It  is  possible  to  keep  it 
^  charged  m  that  way  lor  two  3*eArs^  you  say,  and  still 
allow  of  some  residual  cliar<je, 

Mr,  RBCKKNZAtfN:  There  was  a  small  amount  ol 
rnergy  left-  There  was  still  electrical  cncrgj^  left  after 
two  years,  1  have  had  them  stand  three  or  four 
months  and  I  could  hardly  appreciate  the  los5  goin^  on,' 
providing  always  that  the  cells  are  standing  on  a  dry 
floor.  It"  the  exterior  of  the  box  be  moist,  or  if  it  stands 
on  a  moist  Hoor,  there  will  natitrally  be  a  surface 
leakage  going  on;  but  where  there  is  no  surface  leakage 
the  mere  local  action  between  the  oxules  and  mrtalHc 
lead  will  not  discharge  the  battery  for  a  vcrj"  consider- 
able time. 

Mr,  Powers:  There  is  one  important  matter,  the 
amount  of  power  used.  When  it  requires  from  4  to  12 
horsepower  to  accomplish  the  work,  I  would  like  to 
know  where  the  loss  occurs,  If  ihe  energy  of  the  street 
car  horse  is  good  for  2  to  6  home-power,  I  think  I 
shall  have  u  grent  deal  more  respect  (or  the  horse  than- 
I  have  had  before, 

Mr.  RECKF:>rEv\UN:  I  have  made  experiments  in 
London  with  a  loaded  car  pulled  by  two  horses.  I  put 
a  dynamometer  between  the  attachment  of  the  horse 
and  the  car*  so  as  to  ascertain  exactly  the  amount  o( 
piillf  measured  in  pounda  multiplied  by  the  distance 
traversed  in  a  minute.  You  will  be  surprised  to  knov* 
that  two  hordes,  wlieu  doing  their  easiest  work,  ilniw- 
ing  a  loaded  car  on  a  perfectly  level  road,  exert  from 
two  to  three  horse-power.  I  have  mentioned  a  car  in 
Phihdelphia  where  we   use  between  two  and  twelve 
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horsc-powcr,  A  horse  is  capable  of  exerting  eight 
horse-power  for  a  few  minutes,  and  when  a  car  is  being 
driven  up  grades,  such  as  I  sec  in  Boston,  for  instance, 
pulling  a  load  of  pas»:ngers  up  these  ip'ades,  the  hunscs 
must  he  cxerlinj;  from  12  to  16  horse-power,  mechanical 
horse-power.  That  is  the  reason  that  street  car  horses 
cannot  run  more  than  three  or  four  hours  out  of  the  24. 
Tf  they  were  to  run  longer  they  would  be  dead  in  a  few 
weeks.  If  they  run  two  hours  a  day  they  will  UtSL 
three  or  four  veur^.  ^ 

Mr.  Fhei>p}>:  Are  you  prepared  to  give  an  estimate^ 
approximately,  as  to  the  life  of  the  cells?  How  long 
would  it  be  before  they  would  have  to  be  entirely 
renewed? 

Mr,  Rkckkn'Zaun:  The  life  of  ihe  cells  must  he 
expressed  upon  the  principle  of  ampere  hours  or  tlie 
amount  of  energy  given  off  by  them.  Streetcar  service 
requires  that  the  cells  work  their  hardest  for  fifteen  or 
sixteen  hours  a  dav-  The  lile  of  the  cells  has  to  be 
divided;  first  into  the  life  of  the  box  which  contains  the 
plates.  This  box,  if  appropriately  constiuctcd  of  the 
best  materials,  will  last  many  years,  because  there  is  no 
actual  wear  on  it.  The  life  of  t)ie  negative  plates  will 
be  very  considerable,  because  no  chemical  action  is 
going  on  in  the  negative  plate.  The  negative  plate 
consists  almost  entirely  oi"  spongy  lead,  and  the  hydro- 
gen is  mechanically  occluded  in  that  spongy  lead. 
Therefore  the  depreciation  of  the  battery  is  almost 
entirely  due  to  the  oxidation  of  the  positive  plates.  If 
we  were  to  make  a  lead  battery  of  plates  1-4  inch  thiclc^ 
il  would  last  many  years;  but  for  street  car  work  that 
would  be  far  too  heavy.    Therefore  wc  make  the  positive 
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phtcs  a  little  more  thnn  cnc-cighth  ot  an  inch  thick. 
I  liiid  that  the  plates  get  sufficiently  brittle  toHlmo!>t  fait 
to  pieces  after  the  car  has  run  fifteen  hoursa  day  for  six 
months.  The  plates  then  have  to  be  renewed.  Bui 
this  renewal  does  not  mean  the  throwing  away  of  the 
pbtes.  The  weight  is  the  saine  as  l>efore,  because  no 
consumption  of  material  t;ikes  place.  We  take  out 
piToxidc  of  lead  instead  of  red  lead*  That  peroxide,  if 
converted,  produces  70  per  cent-  of  metallic  lead,  so 
that  there  is  a  loss  of  30  per  cent,  in  value.  Then 
ctKncs  the  question  of  the  manufacture  of  these  positive 
pbtes,  which,  I  believe^  at  the  present  Any  Arc  rather 
expensive.  Rut  I  helieve  the  time  will  come  when 
biuery  plates  will  he  manufactured  like  shew  nails,  and 
the  process  of  renewing  the  positive  plates  will  be  a 
very  cheap  one.  1 

Mb.  Martin:  How  much  is  the  expense  for  each 
car  mile  including  depreciation? 

Mk.  Rkckenzaun:  I  ascertained  in  Europe  that  the 
mAlive  power  enftts  2  cents  per  car  mile;  that  is,  the 
steampower  and  attendance  for  chnrging  the  batteries. 
We  have  to  allow  twice  as  much  for  the  depreciation 
of  a  balierj"  at  the  present  high  rate  at  which  wc  have 
to  pay  lor  the  battery,  $12  for  each  cell.  Hut,  I  believe, 
That  as  soon  as  the  storage  battcryindustry  is  sufficiently 
txiendcd,  the  total  cost  for  propelling  these  cars  will 
not  be  more  than  six  cents  a  mile,  or  about  one-half  the 
Wfii  of  the  cheapest  horse  traction. 

Mr.   Martin:     I  Uhm:  listencJ  lo  Mr.  Reckenzaun's 

paper  with  a  great  deal  of  interest  and  attention,  and 

■  Was  very  glad  to  have  the  opportunity  of  gathering  so 

much  informatioa  in  so  short  a  time  and  presented  so 


cumpacily,  Mr.  R<;ckcn&aun  lias  had  a  priviledge  which 
very  few  of  us  v:m  enjoy,  and  that   is  of  visiting  e^'cry 
one  of  iHc  electric  railways  in  Europe  now  in  operation. 
His  very  valu;iblc  observations  on  that  suhjccl  were 
recently  presented  to  tlie  London  Society  of  Arts,  and 
presented  in  so  able,  masterly  and  cxhaus:ive  a  manm 
US  to  obtain  for  Mr,  Reckenzaun  the  silver  medal 
that  society.     (Applause,)     I  read  Mr,  Rcckenzaun's 
paper  brought  bt^fore  diat  Ki>ciety  with  a  great   deal 
inlercHt,  but  there  was  one  point  which   impressed   mi 
very  much,  and  thnt  was  that  in  Europe  the  merits^  th 
(laims  find  ihe  advantages  ot  the  cable  system  did  n 
seem  to  enter  into  the  consideration  of  the  case  at  all 
Here  we  have  to  deal  with  that  problem-     The  cable     I 
is  running  in  this  country;  it  is  running  in  most  of  our 
large   cities   where  the    storage    battery    must  find    it^^l 
chief  scope    and    ptay,   anfl    unless    with     the    stora^c^^ 
battery  we  zsin    ni.ikc  a  better    presentation  than  the 
cable  men  make  with  the  cable  and  the  grip,  it  is  not 
likely  that  we  shall  see  the  storage  battery  assume  tbi 
position  and  importance  which  we  believe  it  is  entitle 
to.      1  have  y^ven   varicus  statifitic!^  on  the  subject  of  th 
amount  of  power  rc()uircd  for  operating  a  cable  railway, 
and  1  have  seen  ^omc  of  the  statements  go  as  high  as  a 
loss  or  waste  of  Ho  per  cent.     1  would  like  to  ask  M 
Reckenzaun  whether,  since  his  arrival  in  this  countr 
he  has  looked  into  that  subject  at  all  and  whether  h 
finds  that  the  loss  in  getting  the  current  into  the  slor 
battery  and  then  delivering  it  to  the  motor  is  less  i 
comparison  than   that  in   the   use  of  the  cable   in 
power  finally  delivered  to  the  car. 

Mr-  Kbchknzaun:     I  have  made  some  verj'  carefi 
observations   on    the  cable    tramway  in    Philadelphi: 
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which  is  quite  an  extensive  system,     I  have  never  been 
able  to  £it;certain   the  exact  amount  of  waste  in  pulling 
the    cable    itself;    but    I    have    it  on   the   authority  of 
ccrliijn  techntcul   pap4;r-i  that  tlicr«:  is  a  Wiibte  of  about 
eighty  ptr  cent.     I  do  not  intend  to  depreciate  cable  or 
any  other  tramways,    but    there  is   a  ditltculty   about 
introducing  cable  tramways.     It  is  neccssarj-  to  dig  up 
the  streets  aiul  interfere  with  the  roadways.     I  have 
been  told  that  the  cable   arrangements   in   Philadelphia 
cost  $100,000  a  tnilc,  and  that  the   cable  road  in   San 
Francisco  cost  more  than  that.     One  of  the  directors  of 
the  cable  company  in  Philadelphia  told  me  that  if  he 
had  seen  the  battery  system  before  the  introduction  of 
the  cable  he  would  probably  have  made  up  hi.s  mind  in 
favor  of  the  former.     The  wear  and  tear  in  the  case  of 
the   storage  system    is  also   coneiderablc.     There  is  a 
wftsic  of  energy  in  the  dynamo;  secondly*  in  the  accu* 
mutator  charged  by  thai  dynamo;  thirdly,  in  ihe  motor 
which  is  driven  by  the  accumulator,  and  lourthly.  in 
ihe  gearing  which  reduces  the  speed  of  the  motor  to 
the  speed  required  by  the  car  axles.     It  would  be  diffi- 
cult to  make  a  motor  run  al  the  rate  of  eighty  rovolutions 
per  minute,  which  is  the  number  of  revolutions  of  the 
street  car  axle  when  running  at  the  rate  of  tcr»  miles  an 
hour.    Take  all  these  wastes  and  you  find  in  practice 
l^Ml  you  do  not  utilize  more  tlian  40  per  cent,  of  the 
•energy  given  by  the  steam  engine.     But  this  is  quite 
^uflicicnt  to  make  this  system  much  cheaper  than  horse 
tractioT*- 

Mr.  Mansfikld;  I  would  like  to  ask  Mr.  Keckcn- 
^un  in  regard  to  the  waste  of  energy  nccessarv  to  carry 
the  storage   batteries.      Would    it    not  take   as    many 
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batteries  in  some  cases  as  to  make  their  weight  man; 
times  the  weight  of  the  car?  On  a  level  street  it  wout 
not  take  so  many-  Batteries  t>(  two  horse-power  migh 
be  sufficient,  but  on  a  grade  of  five  per  cent,  it  would 
be  necessary  to  carry  twelve  horse-power  atotixgc  . 
batteries  for  probably  ninety  per  cent,  of  the  limfl^f 
Althoufjh  [  understand  that  the  energy  of  these  butteries" 
would  not  be  used  except  when  needed,  at  the  same 
time  they  would  weigh  a  great  deal  when  carryin; 
them  through  the  streets.  I  have  figured  somewhat 
these  problems,  and  I  am  still  inclined  to  favor  tl 
more  direct  system.  I  believe  that  the  lime  arrives  i 
the  history  of  a  city  when  it  is  necessary  that  considc 
tions  of  beauty  should  be  sacrificed  for  utility-  Whei 
necessity  demands  it  we  can  run  wires  overhead  through 
our  streets,  and  in  running  thi*  wires  overhead  you 
obviate  a  number  of  these  leaser  losses  that  Mr. 
Rcckcn^aitn  mcnttan<«.  Then  [  would  like  to  ask  if  he 
would  give  us  any  figures  that  he  has  in  regard  to  the 
rate  of  loss  that  he  would  allow  on  an  average  loud 
between  the  power  neccssar)"  to  the  passengers  them- 
selves and  that  to  propel  the  car? 

Mr.  Recicrkzaun;  In  my  paper  I  gave  the  ex 
rtgurcs  of  the  weights  of  the  entire  material  used 
propulsion  and  the  weight  of  the  car  as  a  whole.  I 
think  I  stated  that  the  electrical  apparatus  has  one-fifth 
of  the  weight  of  the  car  when  tilled  with  passengers- 
Then  Mr.  Mansfield  says  that  we  have  to  carry  12 
horse-power  batteries,  because  occasionally  that  power 
is  required.  Now,  it  is  well  known  that  we  can  dis- 
charge the  storage  l>atlery  aJ  Itbitunt^  at  the  rate  of  2 
amperes  ur  100  amperes.     I  can  get  out  of  a  sto 
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battery  almost  imy  horsc-j>owcr  I  like  for  a  sliorr  space 
of  time.  [  have  not  the  least  objection  to  the  direct 
system.  But  vrhcn  you  come  to  nin  twenty  or  thirty 
or  fifty  cars  on  one  line,  j'ou  will  require  very  large 
cnnduclors  or  dangerously  high  electromotive  force. 
The  overhead  syslcm  is  upplicnbtc  to  lis  own  particular 
purposes.  Where  there  are  only  five  or  ten,  or  even 
Lwenty  cars,  running  on  one  line,  and  that  line  runs 
through  a  suburb  or  a  part  of  a  city  where  there  are  not 
many  houses,  that  system  is  to  be  preferred.  The 
objection  to  the  ovcrhi^ad  system  is  not  so  much  the 
want  of  beaut}%  but  the  want  of  practicability.  You 
have  to  put  your  posts  very  high  indeed  ao  as  to  let 
^eat  wngon-loads  t>f  hay  and  all  sorts  of  things  pass 
under-ncath.  Most  of  the  trouble  comes  in  winter,  and 
when  it  is  snowing  hard  a  great  many  difficulties  arise. 
As  regards  the  loss*  suppose  that  the  resistance  of  the 
overhead  lines  is  one  ohm.  To  draw  one  car  it  will 
take  an  average  of  20  amperes,  and  the  only  loss  will 
be  2o  multiplied  by  20,  that  is  400  watts  through  line 
resistance.  Rut  if  there  are  ten  cars,  on  th;it  line  you 
get  40,000  watts  loss  of  energy,  unless  you  increase  the 
conductor  in  proportion  to  the  number  of  cars.  If  yuu 
du  that  you  ;;ct  an  enormous  conductor,  and  have  a 
son  ofeievated  railroaJ  iiisiead  of  a  lel<.-gr:iph  wire,  as 
most  people  )m;igine  an  overhead  conductor  to  be. 

Mk.  RucKENZAt'N  snid  furthcrin  answcr  to  aqucsticn 
put  by  Mr-  Sniilh;  The  current  re<|uirud  to  run  a 
street  car  is  »bout  thirty  amperes,  and  an  electromotive 
force  of  above  180  volts.  If  cars  are  run  in  connection 
w  ith  an  incandescent  light  station,  we  can  arrange  our 
apparatus  so  that  we  can  use  an  E.M.  F.  say  of  l  ro  volts. 
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and  then  we  csin  put  in  a  smailer  number  of  cells   wi 
a  larger  capacity  thnt  will  give  n  corresponding  horse- 
power,    Wc  can  charge  such  larger  cclU  with  50  or 
amperes  Jnstc^id  of  thiriv. 

In  reyard  to  arc  Hghlin^  machinery,  the  arc  lighti 
dynamo  should  not  he  used  to  charge  the  accumulators. 
They  can  be  used,  but  they  require  such  constant 
attention  as  to  make  them  impractieable.  We  can 
only  use  shunt-wound  dynamos  conveniently  for  thai 
puiposc, 

Mr.  Penoleton:  I  understood  that  the  loss  of 
power  in  drawing  the  cables  in  Philadelphia  was  ascer- 
tained at  fo  per  cent.  In  San  Francisco  it  was  68  per 
cent,  u^ed  in  drawing  the  tables,  28  per  cent,  in  operating 
the  ears  and  4  per  cent,  in  carrying  passengers.  In  the 
remarks  made  by  Mr.Rcckcnxaun  I  undcrstoodhimtosay 
that  he  considered  the  shunt-wound  dynamo  essential 
in  charging  the  storage  battery- 

I  have  had  in  continual  use  a  dynamo  for  the  purpose 
of  charging  storage  batteries,  but  I  found  it  necessary 
to  use  a  current  breaker  in  order  to  avoid  the  reversal 
of  the  dynamo,  which  at  one  time  bothered  me  a  good 
deal.  [  think  perhaps  there  is  no  other  difficulty  what- 
ever in  using  any  ordinary  scries  dynamo,  although  the 
shunt-wound  dynamo  has  certairi  advantages  for  general 
use- 

I  am  reminded  by  hearing  Mr.  Mansfietdspcakof  the 
direct  system  of  transmission,  that  about  a  year  ago  1 
was  asked  the  question  by  the  board  of  directors  of  the 
Brooklyn  City  Railway,  what  the  diflerencc  in  cost  was 
between  the  direct  transmission  of  electricity  for  the 
purpose  of  prupclling  cars  and  the  storage  battery.     ^^ 
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was  a  complex  question,  and  I  felt    ihat    it   could    be 
sol\'ed  by  a    diagram  more  readily  than  by  language. 
Therefore,  I  drew  two  parallel  lines  of  raiU  supposed 
to  be  live  miles  in  extent,  and  I  pointed   out  thai  the 
resistance  of  the  circuit  when  it  reiKht-d  iisum  todivide 
the    power  developed    at  the   stntion   would   make  the 
secondary  battery  beyond  that    the  most  economkaL 
On  one    occasioi,    before    the    New    York   Electrical 
Society,  where  we  were  debating  the  subject,  I  men- 
tioned a  method  which  I  had  of  tisinf;  direct  transmission 
near  the  station,  charging  the  batteries  and  operating 
the  motor  by  means  of  a  combination  of  the   battery, 
nivd  then  utilizing  the  electrical  cnergj-  at  the  extreme 
epdsof  the  route.     A  slunige  battery  might  be  able  to 
Work  far  more  usefully  than    by  merely  exhausting  a 
charged  cell.     1  i>clicvc  that,  under  the  circumstances, 
a  secondary  hatterj*  can  be  made  to  operate  a  car  for  a 
day  of  fifteen  honr*;  without  removal,  and  only  required 
to  be  removed   when,  by   extra   discharges,    ihe    motor 
bteame  healed  or  rcijuircd  attention  in  the  battery  ho»- 
piut,  which  every  car  station  must  have, 

Mr.  Ma!Lloiin:  I  might  say  that  I  am  myself 
largely  interested  in  the  problem  of  street  car  traction 
^rith  accumulators,  inasmuch  as  I  happen  to  be  con- 
*\jlting  electrician  for  the  company  which  I  believe  put 
the  first  street  car  propelled  by  accumulators  into 
commission — a  car  run  on  the  Madison  and  Fourth 
avenue  lines  in  New  York  City.  Some  of  the  data 
^1iich  I  add  by  way  of  corroboration  or  comparison 
wilh  those  of  my  friend  Mr.  Reckenzaun  might,  perhaps, 
be  interesting.  The  grades  on  that  line,  as  some  of 
you  mny  know,  are   extremely  severe;  not  only  that, 
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but  they  arc  long*  so  thai  they  (ax  not  only  the  capacitj- 
of  the  motor,  but  that  of  the  battery  vcrj"  sc^'crely. 
have  on  one  part  of  the  line  a  grade  ol  nearly  5  1-2  per 
cent-,  and  there  are  a  number  of  grades  as  hi^  as  4  per 
cent.  Besides  that,  in  several  places  the  gnides  happen 
to  be  OD  cun~es,  which  add  greatly  to  the  effort 
required  by  the  motor  to  propel  the  car.  We  have 
found  that  il  wa«  preferable  to  use  two  motors  instead 
of  one.  Wc  think  it  would  be  better  to  use  motors 
rather  larger  than  necessary  in  order  to  obtain  larger 
efforts  with  a  comparatively  high  efficiency.  We  use 
130  cells,  which  weigh  somewhere  in  the  neighborhood 
of  3,000  pounds-  The  whole  car,  with  the  motor  and 
batteries,  weighs  as  nearly  as  possible  about  six  tons 
withotiT  passengers-  Tht»  weight  is  altogether  ex- 
cessive, for  the  reason  that  the  car  has  very  strong  iron 
beams.  It  was  strengthened  in  Europe  before  it  was 
sent  over  here,  with  the  idea  that  we  might  want  t^ 
carry  enormous  weights  upon  it.  ^M 

One  of  the  other  questions  that  I  wished  to  ask  Mr. 
Rcclccnzaun  was  as  to  the  amount  of  electrical  cncrgj' 
per  mile,  that  he  finds   necessary*.     I  have  found  fis  the 
result   of  repeated    obscr^'ations    that  we   must    count 
upon  an  electrical   !iupply  of  energy  equivalent  to  from 
one  to  one  and  two-tenths  electrical  horse-power  per 
car  mile.     This  means  that  if  we  have  a   supply  ^1 
electrical  energy    equal  to,   say,   40   electrical    hors^^ 
power  hours,  we  have  enough  energy  to  run  somewhere 
between  35  and  40  miles.      In  practice  we  do  not  deem   ^ 
it  expedient  to  exhaust  completely  the   capacity  of  tl^fl 
car,  and  we  find  that  a  run  uf  30  to  35  miles  is  all  th^^ 
it  is  best  to  make  in  the  ordinary  everyday  work  of, 


car.  Wc  find,  thercfnrr.  that  in  the  average  day's  run 
of  60  or  70  miles  it  is  ncce&sary  to  change  the 
Accumulntorft  twice  a  dny.  The  car  would  start  with  a 
charge  in  the  morning  and  would  change  somewhere 
about  the  middle  ol  its  work,  irrespective  of  the  number 
of  hours  it  had  been  in  operation,  because  the  number 
of  hours  run  includcsi  the  stops.  You  will  see,  tliere- 
fOTC,  that  th(?  more  time  necessary  for  changing  the 
batteries  becomes  quite  ins!gn!6cant  when  tlierc  are 
only  two  sets  of  them  to  be  changed  in  one  day.  So 
that  I  do  not  think  the  objection  advanced  by  Mr. 
Ptndteton  has  very  much  force,  in  this  case  at  least. 

The  question  of  transniitlinK  the  power  from  the  axle 
of  the  motor  shaft  to  the  wheel  shaft  is  one  that  has 
received  a  great  deal  of  attention,  I  know  that  Mr< 
Reckenzaun  has  gone  over  that  subject  very  carefully 
in  Europe,  and  that  he  has  :«onie  ori^^inal  plans  and 
systems  of  his  own.  I  think  it  would  be  very  interest- 
ing if  he  would  tell  us  of  his  experience. 

In  one  system  wc  have  found  it  prt^fcrablc  to  use  a 
counter  shafting  in  order  to  reduce  the  speed  of  the 
molor,  hut  the  reduction  which  we  obtain  is  perhaps 
larger  than  it  would  be  in  regular  practice.  Wc 
nrduce  in  the  ratio  of  nearly  one  in  ten.  In  other 
vrords,  the  motor  runs  nciirly  ten  times  as  fast  as  the 
shafting. 

In  considering  the  expediency  of  a  change,  it  becomes 
an  importitnt  <]uestion  to  determine  how  quickly  and 
how  rapidly  that  chnnge  shall  be  made.  It  is  there  that 
the  secondary  batCcrj'  system  presents  undoubtedly 
great  advaninges.  If  this  system  is  to  be  operated  by 
any  overhead  conductor  or  underground  conductor,  it  is 
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necessary  that  we  should  go  at  uncc  to  the  cxpc-nsc  of 
organizing  the  system  of  concluctdrs  completely  Irom 
one  end  to  the  other.  Wc  must  provide  facilities 
before  we  can  run  one  car  for  establishing  a  circuit  for 
as  many  conductors  ns  may  be  nccc!i5.iry.  It  docs  not 
matter  whether  part  of  the  system  is  operated  bj 
storage  or  part  by  horses,  because  they  are  indcpendenr 
ol  each  other-  The  only  thing  that  we  have  found  in 
practice  is  that  we  have  to  be  carelul  not  to  rur  into 
the  other  cars,  because  there  is  one  point  which  yoa 
must  bear  in  mind,  which  is  this,  that  just  the  same  as 
the  electric  light,  when  it  first  came,  not  only  k^vc  us 
cheaper  light  but  g-i*c  us  mure  of  it»  so  the  electric 
street  car  system  not  only  gives  us  very  good  locomo- 
tion, but  gives  us  very  much  belter  speed.  Now,  in 
the  upper  piri  of  the  road  in  which  we  have  this  system 
there  is  a  suburban  end  which  extends  from  Eightjg 
sixth  street  to  Harlem.  There  are  very  severe  grad^ 
there,  but  the  patronage  is  not  very  large,  and  i»  m^ 
suburban  than  anything  else-  There  ihey  run  so 
thirteen  cars,  Now^  the  superintendent  of  the  roai 
with  whom  I  happened  to  be  on  the  car  one  day  when 
they  were  making  experiments,  told  me  voluntarily  that 
with  the  electrical  storage  system  it  would  be  possibi 
to  givu  tlii.'  people  in  that  neighbourhood  something 
very  cluse  to  rapid  tran.sit.  It  would  be  possible  to  run 
all  the  cars  at  a  much  faster  rate  of  speed — it  would 
permissible,  under  certain  conditions  when  it  is  remci 
bered  that  the  line  is  almost  entirely  in  the  suburbs 
the  city — and  in  that  way  the  lime  of  making  the  ti 
would  be  very  much  shortened.  We  foimd  that 
could  very  easily  nUain  a  speed  ol  twelve  miles  an  h 


Of  course  wc  arc  not  «t  liberty  ro  make  vcr>  lengthy 
runs  at  that  speed,  but  we  have  experimented  with  the 
line  duing  the  nighl  s<^veral  limes,  when  the  tracks 
were  entirely  free,  and  in  that  \Vay  wc  hnve  been  able 
lodcti:rminc  prcuy  accurately  the  rate  of  speed  that 
might  be  maintained. 

[n  regard  to  the  charging  of  storage  batteries  by  arc 
l^ht  circiiitSt  there  i»  perhaps  some  misapprehension  in 
my  friend's  mind.  I  do  not  think  that  with  smnlldynamos 
It  would  be  possible  to  use  them;  but   in   speaking  of 
charging  storage  batteries  as  we   understand   it,  com- 
mercially, it  WDuld  no  doubt  refer  to  a  lew  storage  cells 
olT  an  :trc  light  circuiL     As  the  E-  M.  F,  of  the  battery 
^*^ould    be  vcrv   much   smaller  in  comparison  with   that 
^  ind  of  dynnmo-clcctric   machine,  there  would   be    no 
•difficulty  whatever.     The  only  disadvaniage  is  that  of 
*He  low  rale  of  current  lo  which  the  arc  lifijht  circuit 
^i^  grjidually  been   dwindling,  and   we  find  that  in  a 
KTcat  many  cases  it  is  not  more  than  6  1-2  amperes.    In 
^Viat  case  it  would   take  something  like  between  22  and 
^4  hours  to  elTect  a  complete  charge.  I 

Now  there  is  another  important  thing  in  relation  to 

tic  electric  railroad.     It  is  the  question  of  braking  the 

*«wmentum  by  electricity.     1  found  that  railroad  men, 

*u  conservative  as  they  are,  when  once  they  conclude 

to  adopt  electricity   like  to  have  everything  done  by 

cfcctricity    on  the  car;   and  one  of  the  fir^^t   que^tion^ 

^hich  thoy  propounded   was  as  to  the  practicability  of 

braking  the   momentum   by   electricity.      I   know  of  an 

tkpcirician  who  proposed   to  use  the  motor  in  charging 

*  battery  while  descending  a  grade,  which  would  pro- 

^^^^  an  intermiuent  charging.     1  confess  that  I  do  not 


see  ven  much  margin  to  be  expected  from  this,  judging 
from  what  ha«  been  developed  up  in  the  present  time, 
in  the  way  of  economy  or  gain;  but  I  should  be  inter- 
cMcd  in  hearing  the  Views  ol  30  experienced  an 
electriciaa  15  Mr,  Reckenzaun  on  that  subject.  With 
the  car  that  we  arc  running  on  Fourth  Avenue,  we 
we  enabled  to  run  up  a  high  grade  with  a  load  of  some 
thirtj'  passengers,  with  an  additional  car  attached  con- 
taining some  few  passenger*  more.  But  the  superin- 
tendent wa.s  not  satisfied  with  that.  He  made  a  s; 
on  ihc  grade,  and,  aikcr  stopping,  a  start  was 
accompUshcd  without  any  difficulty. 

Mk-  Keckeneaun:  In  regard  to  using  two  mol 
on  a  car^  there  arc  several  advantages  in  it.  I  use  I 
motors  on  at)  my  cars  in  Europe,  and  always  have  done 
so  from  the  beginning.  One  of  the  advant;ige«  i<£,  that 
in  case  of  an  ficcident  to  one  motor  the  other  will  bring 
the  car  home;  secondly^  with  two  motors  we  can  varj" 
tlie  speed  without  changing  the  E.M.F.  of  the  battery 
If  I  want  very  much  power  I  put  two  motors 
parallel*  getting  four  times  the  power  that  I  do  w 
one  machine,  and  an  intermediate  power  of  two  moto 
There  is  another  advantage  of  having  two  motors,  and 
that  is  that  we  can  use  two  driving  axles  instead  of  one, 
and  we  can  go  up  grades  with  almost  double  the 
facility  that  way.  because  the  adhesion  would  be  double. 
These  are  the  main  advantages  arising  from  the  use  of 
two  or  more  motors.  Mr,  Mailloux  asked  if  I  would 
give  my  experience  in  regard  to  the  mechanical  trans- 
mission between  the  motor  and  the  car  axIc-  1  have 
used   almost   everything  that  was   known  at  the  time, 

ut  in  order  to  ^ive  vcu  a  full  and  detailed  account 
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the  various  modes  ol"  transmission  which  I  have  used  I 
should  have  to  give  you  figures  to  bear  out  certain 
experiments.  I  should  only  be  nble  to  do  that  in  a 
lecture  of  at  least  Hve  hours'  duration^  so  I  hope  that 
you  will  kindly  ex<ru«e  me  on  that  point. 

With  rogard  to  the  dtiriibility  of  platc:^.  I   have  taken 
into  consideration  fift<;cn  hour!&  a  day.     In  reganl  to  the 
application  of  electrical  brakes,  t  will  say  that  thai  was 
one  of  the  first  ideas  that  entered  my  head  when  I  beganj 
to  use  electric  motors,  and  other  people  had  that  idea 
long  before  mc.     I  have  used  an  electric  hrake,  using 
the  motor   itself  as   a   brake — that   is,  as   the  car  runs 
down  a  grade  by  momentum  it  generates  a  current,  but 
this  current  cannot  be  used  for  recharging  a  battery-     It 
Is  utter  nonsense  Id  talk  about  thnr  unless  we  have  a 
steady  grade  four  or  five  miles  long-     The  advantages 
are  very  small   indeed,  and  the  complications  which 
would  be  introduced  by  employing  automatic  cut-outs» 
governors,  aind  so   on,  would  counterbalance  anything 
that  might  be  gained.     As  rcgnrds  going  up  an  incline^ 
oTcourse  stopping  and  starting  again   has  to  be  done 
often,  and  anybody  who  at  any  lime  works  cars  by  elec- 
tricity, whclhcr  they  have  storage  batteries  or  not,  has 
10  allow  for  sufficient  motive  power  to  overcome  all  the 
difliculltes  that  ;»ny   line   might  present.      One  of  the 
great   mistnkef:   which    some    of  ihe    pioneers    in    this 
direction   tnade    Wft»   that  they   did    not    put    sufficient 
power  upon  the  cars.     You  always  ought  to  put  on  the 
cars  power  capable  of  exerting  perhaps  20  to  40  per 
cent,  more  than    is    necessary   in    the    ordinary    street 
bcrx'icc,  so  that  in  case  of  the  road  being  snowed  up,  or 
in  the  case  of  any  other  accident  which  is  Ii;ible  to 
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occtr,  you  ought  to  have  plenty  of  power  to  get  out  ofihe 
scrape,      Mr-  Pendleton   made   certain  su;a:geslions 
regard  to  a  combined  system   of  conductors  and    ace 
mulators.     I  do  not  know  much  about  those,  ;md  I  Ct>uUI 
not   (^ivc  an   opinion   unless  I  had  studied   the   matter 
thoHJUghly, 

Mr.  Kinsman:  What  would  be  the  effect  on  an 
cumulator  of  intermittent  charges  such  as  the  gentle 
spoke  oC  in  going  down  grades? 

Mr.  MAii.roux:  It  would  not  have  any  had  eHects 
so  far  as  that  is  concemed-  It  is  merely  a  question  of 
the  expediency  of  the  process— whether  there  would 
be  sufficient  energy  gained  by  it  to  make  it 
while, 

Mr,  Kinsman:    The  point  I  wanted  to  make  was: 
Are  intermittent  charges  economical  and  desirable? 

Mr.  MAiLLoir\:     1    do  not   think    it   matters   vi 
much    whether    the    current    be     intermittent   or    not- 
Thcrc  may  be  a  &ligM  dilTcrencc  in  Huctuation  of  the 
electromolTve  force  by  virtue  of  the  variation  of  the 
rale  of  charge,  and  that  might  aftcct  the  crticicncy  of 
the  storage   battery  as  an  instrument  for  conversion 
but  it  would  not  cAect  its  storing  capacity  to  anyapp; 
ciable  extent. 

Mr.  Martix:     I  think   we   have   all    listened    wii 
pleasure  to  Mr.  Keckenzaun^s  outlining  of  his  experi- 
ence.    Mr.  Keckenzaun  is  among  us  for  a  verj-  shorr 
time.     We  have  already  in  our  ranks  several  distin- 
guished European  electricians  as  honorary  members, 
and    I    would    like    the    opportunity    of   offering  the 
resolution  that   wc   receiver    Mr.   Recken7^un   into  oi 
ranks  as  an  honorary  member. 
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The  PftusjofiNT:  Mr.  Rcckcnxaun  is  already  an 
active  member.  There  is  more  honor  in  that  than  in 
bdng  an  honorary'  member.  | 

Mr,  Rhcken'zai'n:  1  can  only  express  my  feelings 
of  latitude  tor  the  honor  conferred  upon  me.  I  am 
quite  fture  I  do  not  deser^'e  it. 

The  President  ihcn  called  on  Mr»  Duncan  for  his 
report  on  electric  motors.  i 

Mr.  Duncan:     At  the  last  mcctlnga  committee  vras 

appointed  to  prepare  statii^tics  in  rcg;ird  to  the  number 

of  motors    in  operation  at    central    light    stations,   the 

priccft  paid,  and  so  on.     A  circular  was  issued;  some 

of  the  companies  responded  hut  a  veryl-irge  proportion 

dkl  not  respond.     There   is,  however,   in   the  hands  of 

the  coiniiiittee  a  large  amount  of  ^'alu<tble  infurnifttion 

Which  a  member  of  the  committee  in  New  York  who 

paid   particular  attention  to  the  New  England  Statefll 

promised  to  brinj;  to  this  place  on  Monday  eveninjj  and 

to  meet  with  the   other    members  of  the  committee. 

Tlowcver^  that  information   and  the  gentlen'an  himself 

have  not  turned  up  to  the  present  time,  and  the  papers 

1  have  contain  Home  information  which  1  do  not  think 

should  lie  published  unless  through  the  hands  of  the 

Executive  Committee.     It  gives  in  those  reports  such 

statistical  information  re^rdin^  charfi^es  and  so  on  of 

some    of  the    local  comp^mies    vt'hich  it  might  not  be 

judicious  to  ftpread    out    for   general    inft*rmrttion,  and 

therefore  instcud  of  preparing  a   written    report,  after 

consulting  some  of  the  itienibers  of  the  Conveiilion,  I 

ask  the  privilege  of  making  a  motion    to   refer  those 

papers  to  the  Executive  Committee  so  that  ihey  shall 

pass  upon  them,  procure  such  data  from  them  as  they 


fBfct  tbes  mstribolcy 
and  I  vk  for  the 

tbc  cootmttzcc  was 


place  of  Bcctmg  prcscated 
be  held  m  I^ttsbnrgh 
tfae  Exccnthx  Committee 
TWiesolotiao  wxs  adopted. 

The    PuBsamKTZ       I  call    far    tbc  report  of  tbe 
Conunittcc  oo  Nnminaliniit 

Dk.  Mosss:  yi^y  I  hare  the  floor  for  ju^  one 
iostaaL  In  order  to  avoid  what  wotild  look  like  a 
maotogical  actioD  it  H  necessary  that  there  should  be 
at  least  one  vacancy.  1  happened  to  hare  the  honor  of 
being  appointed  a  member  of  the  Executive  Committee 
for  one  year,  of  nrhich  one-half  the  time  has  dapped; 
but  as  it  is  vcrj'  important  that  the  Executive  Com- 
mittee should  be  appointed  as  much  as  possible  from 
the  neighborhood  of  the  place  where  we  are  goir^ 
hold  our  next  meeting  I  thought  it  would  be 
vantageous  for  me  to  have  some  one  substituted 
m^'self,  »nd,  therefore,  I  b^g  to  tender  my  resignatioQ 
as  a  member  of  the  Hxecuttve  Committee. 

Dr.  Moses'  re&ignation  was  accepted. 

RL-signations   from    memberj^hip   in    the    Kxecuti 
Committee  were  read  trom  Messrs-  Stephen  llolb 
and  F.  A.  Gilbert,  which  were  accepted. 

Mr-  S.  A-  Duncan,  of  Cleveland,  (nominated  by 
DcCamp),  Mn  T.  Carpenter  Smith,  of  Allegheny  City7 
(nominrttcd  by  Mr-  Lynch),  Mr,  Wells  W.  Leggett,  of 
DcUoitj   (nominated  by  Or,  Moac:(),  were  elected 
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I  mcnUjers  of  the  Executive  Committee  in  place  of  those 
KTr.rigningf  the  ballot  of  the  Association  being  cist  by 
r  thcSccretar}'  for  the  persons  nominated. 
I       Mr.  Lbggett:     (  believe  that  it  was  stated  at  the 
opening   of  the  meeting  that  we  would  take  up  tins 
I    mMter  of  under^ifround  wires  at  the  clost^  of  the  session, 
I    1  desire  to  state  what  position  we  arc  in  at  Detroit.     At 
Dtiroit,   a.s   most  of  you  gentlemen  ;trc  ;iware,  having 
seen  our  city,  we  are  Ji^hted  by  the  tower  system.     We 
have  some  four  hundred  miles  of  Mires  in  our  system 
I    tinrre.    Just  at  the  present  time  our  City  Council,  our 
Board   of  Trade,   and    our    Mayor   al)    of  them    very 
excellent  gentlemen  who  have  at   heart  the   welfare   of 
our  city  (and  there  is  no  question  but  that  they  have  at 
heart  ulso  the  welfare  of  our  compun}'),  have  deemed  it 
expedient  on  ihcir  part  to  inimcdiently  stop  the  oper- 
ation of  running  the   wires  overhead.      Now,  we  are 
met  with  this  condition  of  atfairs,  that  wc  do  not  know 
what  to  adopt.     We  would  be  vcrj'  glad  to  have  the 
views  of  this  convention,  or  the  views  of  such  members 
of  it  as  have  had  experience  in  this  line,  and  to  icnow  if 
there  i:^  any  ^y^:elu  which  auy  one  can  recoiniiiend  that 
is  beyond  the  experimental  stage.      We  have  invested 
in  the  city  of  Detroit  nearly  half  a  million  of  dollars  in 
our  plant,  and  you  can  readily  see  that  we  are  driven  to 
an  extremity.     That,  of  course,  to  us,  is  a  matter  of  very 
grave  importance-     We  want  to  know  whether  wc  arc 
obliged  to  take  one  of  a   number  of  things,   each    of 
which  is  experimental,  or  whether  there  is  some  system 
which  some  person,  some   member  of  this  association, 
can  say  Ihnl  he  has  found  to  be  expedient  and    practi- 
cable throughout  for  rhis  purpose. 


m  this 

Id  know  what 

Mayor*  our  Board 

tlut  tki&  maltcr 

one,  inters 


or  less  cUtq^  to 
to  penott.  bat  the  remtif  is  what  wc  Arc 
If  there  is  Mmf^img^  mtoKk  wc  can  adopc,  we 
wtMU  be  v^esv  gtad  to  aAoft  k;  aad  for  that  reason  I 
hope  ibat  there  will  he  short  remarks  frocn  a  number  of 
«o«rce^  the  c^puicocc  of  diSereot  iadividuaU  in  this 
Uqc.  whether  there  is  loytiupg  that  they  can  recom* 
ODcod  dttecdT;  aad  I  sbooM  abo  be  gbd  to  know  of 
the  difficvities  thai  they  haci  ejLpenenccd  in  rtfrard  to 
the  matter.  I  wonld  Eke  very  raoch  if  Mr.  DcCamp 
would  <t3te  briedy  whatever  experience  he  may  have 
had  with  the  matter  in  Philadelphia;  arid,  if  wc  have  a 
reprcscntiU^  c  in  the  rvom  from  the  city  uf  Brooklyn, 
would  also  like  to  hear  fiom  him. 

Mft.  DcCamp:     All  that  I  can  do  is  to  state  the  facts 
of  the  C35C  as  it  exists  in  Philadelphia.     As  Mr.  Leg-* 
gett   says,    it    is   certainly,    with    uii.   not   beyond    (he 
experimental    sta^.     There   has  probably   been   mor^j 
work  done  in  that  direction  in  the  ci^-  of  Fhiladclpb^f 
than  in  any  other  city  in  the  country,  and  this  b  the   ^ 
condition  of  it.     The  department  known  as  the  elec- 
trical department  of  the  city  of  Philadelphia,  about  a 
year  and  a  half  ago,  made  an  appropriation  of  $5,000 
to  put  down  a  line  about  one  mile  long.     A  lead-cased 
cable   was   laid,  well  insulated,  put  in  a  trough   which 
was  Hllcd  up  with  residuum  of  petroleum.     That  car- 
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ricd  t2  lights  of  30  volts  each,  which  was  the  extent  of 
that  particular  line.  m 

At  the  end  of  a  yeara  further  appropriation  pemiittcil 

the  department  to  extend  its  line,     lt»  however,  was  not 

extended  in  a  double  line-     The  balance  ol"  the  circuit 

was  made  on  one  side  of  the.  circuit,  and  the  other  was 

ukcn  overhead.     That  has  been  in  operation  about   six 

months.     U  is  now  carrying  a  load  t*f  lampH  of  45  votts 

each,   and   has   been  doing   thai   for   probably  tlie  last 

three  months.     The  cable  is  working  fairly  well,   but 

frnm  various  causes  has  had  more  or  less  grounds  on  it, 

very  many  more  than  the  overhead  circuit*    AdditionaH 

experience  was  recently  had  at  South  street,  where  there 

vnn  a  circuit  of  ont  mile  put  in.     The  first  circuit  put 

in  vrn»  taken  up  for  some   reason    or  other,  it  being  a 

lailuTc.     The  cable,   which  is  there  tO'-day,  is  a  good 

OK,  but  the  superintendent  tells  me  that  the  grounds 

are  so  numerous  tliat  he  hardly  knows  where  he  com- 

niunces  lo  pick  them  out;  and  there  they  are  to-day  in 

that  condition.     Whether  it  is  the  fault  of  the  cable  or 

of  tlie  conduit  or  of  the  work  done  I    do    not    know, 

That,  however,  has  brought  us  lothtsconclusion,  that  we 

lu\e  got  tu  replace  all  of  that  before  wc  shall  be  jtisti- 

lied  in  running  lines  over  such  a  circuit. 

The  sectional  underground  wire  operated  by  the 
Electric  Light  and  Power  Company^  of  which  company 
I  am  the  mann^LT,  is  the  latest  experiment  in  the  way 
of  undeiground  electric  lightirig  which  we  have  in 
Philadelphia.  I  have  been  manager  of  that  company 
for  six'montli^.  The  gcntleinun  in  charge  of  that  is  a 
clever  man^and  a  man  of  more  practical  experience  in 
the  operation  o(  underground  wire,  I  think,  chanalniost 
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any  otiier  man  in  the  counties      He  is  a  man   of  exec 
tional   intelligence,  aiii)    is  an  eiithu!iiiist    in  hb   woi 
He  has  lef^  no  stone  uniumed  tolookintotlie  dilficulci^ 
which  we  have  experienced   and    to   try    and  forcsc? 
tliem.     The  conduct  itsctf  I  believe  to  be  one  the  best 
structure!^  in  existence.     I  am  speaking  now  merely  for 

its  convenience.     It  is  an  iron  conduct     Previous  to  mv 

• 

taking  charge  of  it,  I  do  not  know  how  manycableH  they 
had  in;   I   do   not   know   how  they  were   selected,  but 
certainly  with  best  judgment  thai    the  company  the^ 
possessed.  ^H 

The  Superintendent  made  the  best  of  what  he  had, 
and  they  are   constantly  troubled    with    them.     Th 
never  had  a  sound    circuit   from    one  year  to  anoth< 
When  I  went   into  the  management,  I  went  over  the 
matter  very  carefully.     They  had   had  some  five  or; 
explosions  of  greater  or  less  severity,  but  fortunalclr" 
none  that  did  any  serious  damage.     In  about  two  weeks 
we  did  have  a  blow'-up  which  did  do  some  damage. 
He  ventilated  it  with  a  blower — blowing  through  it^ 
not  exhausting  out  of  it-     I  concluded   that  that  was 
risk  that  wc,  as  a  lighting  company,  could  not  talcc^  ar 
while  the  station  sorely  needed  the  income  from  the  90 
lights  running  at  the  time,  we  abandoned  the  arc  light- 
ing from  that  station  and  have  now  converted  it  into  an 
incandescent  station  using  100  volts.     The  condition  of 
the  streets  of  Philadelphia,  particularly  the  old  sections 
where  the  gas  mains  are  laid,  is  such  that  I  Hnd  it  to  b^J 
utterly  impossible  to  keep  the  conduits  free  from   galM 
In  the  City  of  ChicagUf  I  am  tulU,  they  art:  troubled 
with  gas  in  their  conduits,  and  I  hear  that  the  City  of  ; 
Brooklyn  h:id  had  two  or  three  explosions  in  connection  I 
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with  its  telephone  5crvicc<     Therefore,  I  am  forced  .to 
the  conclusion  that  conduits  in  the  city  of  Philadelphia, 
2t  least,  M^ill  have   to  be  abandoned — open   conduits. 
The  cost  would  make  them  prohibiton,".     I  am  not  sure 
that  they  would  be  successful,  hut  it  looks  reasonable 
that  th<fy  would  he,  if  th:it  amount  of  money  could  be 
spent  on  them.     As  a  matter  of  information  backed  hyi 
what  lictle  experience  we  have  in  that  line  I  want  to 
say  that  our  use  of  any  metallic  covered  cable  has  not 
been    encouraging.     We    have    had    a    great    deal    of 
trouble  with  it.    There  seems  to  be  a  disposition  of  the 
current — reactionary  current  or  something  on  account 
of  the    lead    casing  which    makes  it    very   difficult  to 
hnndic   at  the  tcrmials,  and  that  accounts  for  a  great 
many  of  the  grounds  that  we  have  on  that  line.     But 
certain  it  is  that  if  the  matter  was  left  to  me  and  I  had 
to  decide  it,  as  a  manager  of  six  years'  standing  held 
accountable  to  my  company  for  the  proper  use  of  their 
capital,  if  left  entirely  to  mc  t  could   not  justify  tlie 
expenditure  of  any  such   ^uni  of  money  on  the  knowl- 
edge that  we  have  of  putting  wires  underground  to-day. 
Mr.  Browx  (Clucago);     I  have  had  about  cighlecH| 
months  experience  with  underground  work  in  Chicago 
md  would  .igree  with   Mr.   UcCamp  in  a  great  many 
things  that  he  h;«s  mentioned,  but  hardly  in  all.    We 
have   the  Dorsetl  conduit  there  and  we  are  troubled 
greatly  with  gas  and  have  had  one  or  two  expIo<;ions, 
although   they  have  not  caused  much  damage.      We 
find  that  the  principal  trouble  with  the  conduit  is  at  the 
joint.     We  think  that  if  a  perfectly  tight  joint  could  be 
made  between  the  section  that  we  would   not  have  so 
much  trouble  with  gas  and  even  water  tnat  leaks  in. 


The  newest  conduit  to-day  of  which  wc  know  is  the 
Hurlburt  conduit  uhich  h:is  a  flexible  joint.      I  do  not 
know  thiit   any  of  it  has  been  laid.     It  has  been  on  the 
market  but  a  ^hun  time,  but  il  seems   to    me   that    it 
would  surely  carry  out  their  expcctntions  from  the  fact 
that  the  joint  is  flexible,      Wc  have   manholes  at  an 
Lvcntge  distance  of  400  leet  apart*  and  between  the 
manholes  we  lind  that  ttic  conduit  sags  after  it  has  been 
laid  any  length  of  time  from  the  pressure  from  above — 
the   5trect   trntiic.       I  have  seen  on  exhibition  this  new 
conduit  and  the  joint  is  very  flexible  indeed-     It  would 
allow  the  bending  of  at  least  6  inches  in  400  feet  and  I 
have  siccn  a  joint  in  water  which  has  been  in  that  con- 
dition six  months  now  without  any  leak  at  all.      We 
have  !«>me  sixty  or  seventy  milc^s  of  wire  nndcrgroond 
and  in  that  sixty  or  seventy   miles   of  wire  all   classes 
nearly  of  cable  underground  wire  arc  represented.    Wc 
tried  lead  covered  cable  at  first  and   finally  thought  it 
was  best  to  give  that  up  but  lately  have  gone  back  to  it. 
We  find  that  in  places  lead  covered  cable  fills  the  bill- 
Wc  think  it  is  best  to  make  our  main  circuits   running 
from  the  station  before  we  reach  any  lights,  of  lead  witt* 
while  joints,   and   after  we  leave  the  conduits  and   rvr» 
through  the  laterals  under  the  sidcw-alfc  we  find  it  woul^ 
l>e  best  to  have  jiomclhiag  besides  lead  cables,  because 
as  you  know  on  all  arc  light  circuits  we  have  to  cuf 
them  everywhere  and  anywhere  at  all  times  to  put  m 
and    take  out  lights-      Lead  covered  cables  I  do  not 
think  hardly  fill  the  bill  under  the  sidewalk.     You  see 
there  is  a  dead  ground  less  than  a  quarter  of  an   inch 
away  from  the  main  circuit  and  a&  wc  run  through  th<7 
areaways  the  cable  is  suhjccicd  10  injury.      People  ns^ 
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thnt  place  for  storajjc  nnd  this  lead  ciibU  ts  injured  in 
every  conceivable  way.  If  it  is  dented  or  brokcji  llic 
Icnstbit  we  soon  have  dead  ground.  But  wc  find  tt 
necessary  to  have  white  joints  on  the  lead  cable  and 
when  wc  do  leave  the  condtiil  \o  leave  lead  cable  for 
frood  nnd  put  in  some  other.  We  also  have  great 
annoyance  frnni  the  rnts-  They  eat  the  lead  of  the  cable 
and  we  average  a  dead  rat  a  week.  Yoii  can  see  where 
iheir  feet  and  their  tails  bijrn  on  the  cables  and  we  find 
them  on  tiie  ground  with  Ihcrr  noses  burnt  ofl". 

Mr,  Powkrs:     1  have  been  in  the  past  year  some- 
what interested  in  this  underground  sj'Stcm,    The  prin- 
cipal cities  of  the  stale  of  New  York,  outside  of  New 
York  and  Brooklyn  have  been  greatly  exercised  during 
the    past  year   on    account    of  the  interference  of  the 
wires  at  the  BalTalu  Hotel   fne  with  the  ladders  of  tbc 
firemen,  and  on  account  of  that  a  number  of  bills  were 
in:roduce<l  and  two  or  three  were  passed  by  the  Icgis- 
Uture  and  sijjned  by  the  Governor  allowing  wires  to  be 
introduced  underground  with  the  consent  of  the  local 
authorities,     Wc  told  the  Contract  Board  of  the  City 
of  Troy    that    wc     would     break     our    contract    and 
would     make     no    contract     with     them      under    any 
condition    that   did    not  contain    a  clause   eliminating 
the    underground     business.      In    other     words,    that 
our  contract  should  be  binding  as  long  as  our  wires 
were    overhead,     l^nlcss    we    are    to    have    a    gjeat 
deal   of  trouble   in  the   smaller   cities   especially,  it  is 
necessary'  for  the  electric  light  men  to  take  an  uncom- 
promising attitude.     People  say  because  wc  want  the 
wires  underground  that  is  j^uod  reason  why  they  must 
go.     That  is  all    they   know   about   it-     A    prominent 
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paper  of  ihe  State  of  New  York,  one  of  the  most 
prx>m]ncnt  papers  of  this  Statc^  actually  urged  as  an 
ar^mcnt  that  because  an  Edison  company  in  the  City 
of  Albany  put  ihcir  wires  underground  we  in  the  City 
of  Troy  should  put  our  wires  underground.     Now,  in 
that  state  of  ignorance  it  is  the  business  of  this  Con* 
vention  to  enlighten  people  on  that  subject  as  much  as 
po^ible.  and   also  to   take  thr   most   uneompromisTng 
attitude   toward   forcing   the  wires  underground.     L 
thcui   under^t^nd  tt  is  not  possible,  in  the  present  si 
of  the  art  especially,  where  lights  arc  spread  o%'cr 
br^c  are». 

Mk.  DkCamp:    Mr.  Powers  calls  to   my  mind 
little  early  experience  I  had  with  legislative  matt' 

About  the  first  vear  that  we  started  there  was  a 

* 

brought  up  in  our  council  taxing  overhead  wires.     It 
was  first  put  at  ten  dollars  a  mile  for  telephone  and 
telegraph   wire  and  fifteen  dollars  a  mite  for  electric 
light    wire.     However    they    reduced    it   to  $2.50  for    ' 
telephone  and  telegraph  wire  and  $5  a  mile  for  electric 
light  wire.     I  said:     Gentlemen,  I  do  not  understand 
why  an  eleetrie  light  wire  should  be  taxed   more  pQsd 
mile  than  telephone  wire.     One  of  the  members  tumc^^ 
aruund  and  s:Lid:     "What  is  vournamc?     Where  arc 
you  from?''     He  then  moved  that  they  amend  that  by 
making  the  tax  on  the  ekctric  light  wires  $15  a  mile. 
That  is  the  way  your  argument*  so  lar  as  this  is  cota^ 
cerned,  is  met,  ^^ 

Mr.  Smith  (Jamestown,  N,Y.)  ;     Was  that  passed?    ^ 
Mk.  Ui^Camf:     It  ^vas  not  passed.  ^H 

Mk.  Powuks:     The  point  I  am  insisting  on  is  thai^ 
Uie    people   do    not    understand    it.     They  regard 


matter  of  putting  wires  underground  as  an  everyday 
occurrence  like  puciing  the  g8s  mains  underground. 
If  this  Association  can  speak  with  authnrity  on  that 
subject  I  am  sure  it  will  help  some  one  when  they  need 
help  in  the  matter. 

The  Secrctarj'  read  the  following  from  Mr.  F,  E. 
Kirtsmnn: 

"Cannot  the  question  of  protection  for  lighting 
anesters  be  considered  at  the  next  meeting  of  this 
bodv?" 

The  Prhsidknt:  If  Mr,  Kinsman  will  talk  with 
Mr.  Keilholtz,  of  Baltimore^  he  wilt  got  some  very 
valuable  points  on  that  very  subject. 

Mr,  Lkggett:  I  would  like  very  much  to  hear 
from  the  President  on  this  suhjcct  and  to  learn  what 
experience  he  ha5  had  in  Raltimore. 

The  President:  We  have  not  had  any.  I  have 
declined  for  a  good  many  years  goin^r before  legislative 
or  municipal  committees  for  the  simple  reason  that  it  is 
only  a  r]uestion  of  cost  as  to  the  feasibility  of  placing 
wires  underground.  It  is  a  question  1  do  not  care  to 
debate  because  wc  do  not  want  to  put  our  wires  under- 
ground.    It  costs  too  much. 

Mr.  Leggett:  Thatis  justthe  information  1  wanted 
to  arrive  at. 

The  PRKSiDK>rr:  Very  expensive,  sir,  but  entirely 
ff^asible. 

Mr.  Law:  As  in  Philadelphia  we  have  had  con- 
siderable ti'oubic  in  conduits  from  the  explosion  of  gas 
I  would  like  to  ask  the  gentleman  from  Chicago  if  he 
has  made  any  experiments  in  drawing  gas  from  the 
conduits.     In   Fhitadelphia  our  lights  are  erected  on 


iron  poles  made  of  gas  pipe  and  in  two  places  lately  we 
have  cut  ho!cs  in  those  poles  and  connected  thein  with 
the  L-ondiiit.  [  notice  that  there  is  considerable  escape 
of  giis  (rom  the  top  of  those  poles-  I  was  up  one  oI_ 
them  (he  other  day  examining  it,  and  it  was  vcB 
perceptible  there — quite  strong  and  I  would  like  to  ask 
if  there  h:i\e  been  any  experiments  miidc  in  that 
direction. 

I>K.  Moses:     There  is  a   little  matter  but   one 
great  importance,  as  trifles   arc  sometimes  the    mc 
important  things.     There  is  a  little  thing  that  might 
reported    upon    to    this     Convention    at     some    futtic 
meeting  with  advanlage.     It  is  a  report  on  the  int1uen< 
of  electric  currents,  both  continuous  anti  alternating,  on 
small  masses  of  magnetic  matter  and  on  the  demagnetii 
ation    of   the    same-     That   is    intended    to   cover 
question  of  ihe  rapid  magnetization  ;ind  demagnetizatic 
of  small   masses  of  iron  used  in   measuring  instrumct 
for    various    currents,   and   also    what  is   the    cHcct 
currents  large  and  siiudi   upon    watches  which  are  in 
everybody's  pocket  and  whether  it  is  possible  for  them 
to  be  demagnetized  when  once  they  are  really  magni 
tizcd,  by  any  appliances  that  we  have.     It  is  a  questil 
of  great  importance.     When  you  consider  that  when 
the  first   chronometer   that    wont    accurately    was    the 
means    of  bringing  the    inventor  a   reward   of  twcofj' 
thousand  pounds    from   the    Britrish   Government   jou 
can  sec  it  is  a  matter  of  importance  to  have  time  piews 
absolutely  accurate  for  certain  purposes.     All  of  the 
chronometers  used   on   board  ship   contain  masses 
iron  in    them,    and  it  is  a  very   important  thing  th 
%iOmcbo<lv   shall   not  come   do^^'n   on   an  cleetrie    lis 
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company  for  the  magnt'tization  of  a  chronometer  which 
caused  the  loss  of  a  ship. 

0r,  Moses*  motion  was  carried  and  the  Chair 
appointed  Mr.  E.  Lange  of  Pittsburg  on  the  commit- 
tee. 

llptrHE  President:  J  will  appoint  on  the  Committee 
on  Insulation,  etc.*  to  Uke  the  places  of  those  who 
resigned,  Professor  Thomson  of  Boston,  Dr.  Otto 
Mo&C£  of  Now  York,  Dr.  L.  Waldo  of  New  Haven, 
Dr-  Duncnu,  Baltimore*  E.  I-/Ock\vood  of  New  York, 
^eorge  Hamilton  of  New  York,  O.  N.  Shallenburger 
of  Pittsburg. 

pROrKSSOR  Tijomson:  I  thank  tht!  President  for 
the  honor  o(  being  appointed  on  that  committee-  I 
vill  endeavor  to  rollect  all  the  informntion  T  c.in  in 
r^ptrd  to  tliose  subjects  with  ihe  assistance  of  the  other 
members  of  the  committee. 

Mr.  Duncan:     If  ilicre  ib  no  other  business  before 
we  adjourn,  1  would  just  like  to  call  the  attention  of 
the  Convention  to  one  point.     I  was  not  present  yester- 
day morning  when  the  report  of  the  Carbon  Committee 
vas  presented,  and  it  seems  to  mt*  that  there  i^i  one  point 
which    interests    local    lighting    companies   which   has 
i  been  passed  over  without  very  much  consideration,  and 
ID  that  connection    it  seems  to  me  it  would  be  well  to 
lake  some  action  preparatorj*  to  the  next  meeting  to 
look    into   this  question    of  carbons    very   thoroughly 
either  through  the   Executive  Cnmrnittec  or  some  spe- 
cial committee;  because,  if  we  have  got  to  break  down 
a  pool  every  two  months,  we  ought  to  be  in  shape  to  do 
it,  and  it  seems  to  me  that,  frnm  the   inlorniation  which 
been  going  around — not  in  the  Convention  itself, 
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bftt  fraa  BO^i  to  montb — m  regard  to  the  formatioil 
an  oigwiiiMtioo  and  the  prices  desired  to  be  obtaia 
liy  die  old  pool,  tiiM  Ac  time  kas  amved  Tor  the  col 
p«nies  tnccrcsted  bete  tfaroi^  the  commiuees  of  tj 
AssocutioQ  and  tfaroDgli  its  proper  ofEccrs  lu  look  al 
tlut  subject  Tcry  carc&lly.  It  scents  that  we  bl 
been  able  io  tbe  past  to  get  along  ten-  comrortal 
vitb  tbe  pools,  bot  I  can  cooceive  of  cnxumstaiK 
where  tt  might  take  coct^detaUe  time  to  break  \ 
a  combtoattoa.  If  that  b  tbe  e^se  it  seems 
me  it  would  be  well  to  ha%*e  either  a  special  commitfl 
appointed  or  tbe  nuitTcr  referred  to  tbe  Executive  Coi 
mitlee  to  keep  it  in  hand.  As  I  tmderstand,  the  col 
inittcc  that  reported  yesterday  morning  was  discharge 
If  they  were  discharged  I  sbotild  make  a  motioo  thai 
committee  of  three  or  five  be  appoiaicd  to  take  i 
matter  in  hand  And  that  all  papcrrs  pertaining  to  carbl 
be  referred  to  that  committee  for  report  at  thv  ni 
meeting,  and  that  they  have  power  Jt  any  time  tu 
the  attcnlion  of  the  Executive  Committee  to  any 
posed  action  such  is  has  taken  place  within  the  last  A 
nK>nth&.  I  think  it  is  high  time  that  we  protect  ourseti 
as  well  as  that  the  parent  companies  protect  then 
in  the  manufacture  of  carbon. 

At  the  request  of  the  president.  Mr,  Duncan  pop 
motion  in  writing  as  follows: 

(Reso/ved,  That  a  committee  of  three  be  appointed 
the  chair  to  inquire   into   and    report   on    all    mat 
penaining  to  the  carbon  matter. 

The  resolution  was  adopted. 

The  President  then  declared  the  convention 
journed  to  meet  in  Pittsburgh  on  a  date  in  Februarj 
be  hereafter  determined  by  the  Executive  Committe 
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CONVENTION 


National  Electric  Light  Association 

H8LD  Ar  pirrs&urtou.  fa,. 


FIRST   DAY'S    PROCEEDINGS. 

The  Fourrfi  Annual  Convcnlion  was  called  to  order 
at  12  M,,  on  Fcbruarj"  zist,  by  the  President  of  the 
Association,  Mr.  J,  F.  Morrison,  of  Baltimore. 
The  President  addressed  the  con\ention  as  follows: 
Gentlemen  of  the  Convention:  When  the  National 
Electric  Light  Association,  in  its  wi.sdom,  decreed  that 
lis  next  meeting  should  be  held  in  this  cit}",  it  was 
certainly  »n  evidence  of  our  faith  in  the  stability  of  the 
bunness  in  which  M*e  arc  engaged* 

The  cheapest  of  coal,  the  nntural  gas — every  element 
that  nature  could  furnish  for  illuminating  purposes  is 
here  spread   out  freely,  without  tiioney  and  without 
price- 
To  face  these  existing  conditions^  the  electric  light* 
which  is  comparatively  expensive^  must   have  behind  it 
the  backing  of  nerve  and  courage  and  an  unbounded 
ftith  in  the  good  taste  of  the  people  of  Pittsburgli,  who, 
with  its  greater  cost,  have  adopted  it  in  preference  to 


hat  of  its  mtghlj"  competitors;  that  light  which  not  only 
lluminatcs  but  adorn»  their  dwcltings,  their  mercantile 
houses  and  their  public  buildings. 

Seven  years  ago  the  first  electric  lighting  company 
was  started  in  Pittsburgh  with  14  arc  lights.  It  strag- 
gled along  against  the  prejudice,  against  time-honored 
usnge«,  for  six  years,  at  which  time  300  lights  were 
burning  where  there  had  been  one.  Here  ti  new  era 
oi>encd,  and  within  the  short  space  of  18  months  the 
electric  lighting  business  increased  (o  350  arc,  and 
20,000    incandescent    lights,   which    now    blaze    in    a 

t constellation  of  glory,  reflecting   credit    upon  its  pro- 
genitors.    During   the   past'  six  months  we   Hnd  that 
great  progress  hfis  been  made  in  cheapening  the  meth- 
ods by  which  electric    lighting  is    produced.     This  is 
nuttceably  tlie  case  in  the  arc  lighting  business. 
The  extension  of  arc  lighting  since  our  last  meeting 
has    been  something   marvelous,  while  even  that    has^* 
been   outstripped    by   incandescent    lighting,   both    bj 
direct  and  alternating  systems- 
There  arc  today  in  this  countrj'at  least  3,000  isolate 
arc     or    incandescent     plants    nnd    over    j,ooo    ccntr^/ 
stations.     At  out    last   iknnual    meeting    there   were  in 
operation  in  the  United  States,  approximately,  125,009 
arc  lights.    Since  that  time  there  have  been  instalK" 
and    contracted    Tor    probably    50,000,    bringing    U 
present    actual    total     within     the     neighburhuod 
175,000  arc  lights. 

The  nunibcr  of  incandescent  lights  at  our  last  meet* 
ing    vfiin  slighily  over   a   million  and  a  quarter.     The 
insiallaiions  and   contracts    made  since   that   time  art 
[        reported  to  foot  up  nearly  half  a  million,  bringing  the 
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present  total  to  about  1^750,000,  giving,  it  will  be 
aottced,  on  the  whole  business,  a  proportion  of  ten 
incandescent  to  one  nrc.  These  arc  statistics  which 
exhibit  extraordinary  growth  and  yet  are  conserva- 
tively estimated. 

I  beg  again  to  urge  Upon  the  members  of  thift  Asso- 
ciation, the  necessity  of  intelligent  and  well  directed 
efforts  toward  tlie  more  perfect  constnictiun  of  lines 
and  installation  of  apparatus.  While  some  fatal 
accidents  have  marred  the  record  of  the  past  six  months, 
[  am  glad  to  say  that  they  have  been  fewer  in  number 
;md  less  chargeable  to  the  danger  of  the  system  itself 
than  have  been  »:imilar  casualties  in  any  other  calling 
that  involves  the  use  of  powcr*drivcn  machinery. 

The  attendance  at  this  meeting  is  sufUcicnt  evidence 
of  the  success  of  this  Association.  The  Secretary's 
report  shows  a  membership  of  168.  By  reference  to 
the  report  of  the  Treasurer  we  find  that  a  fairly  good 
financial  showing  is  made. 

With  a  debt  of  only  $98  and  with  $971  in  the  trea- 
sjary  to  cover  all  expenses  of  the  present  fiscal  year,  we 
need  have  no  fears  on  that  score. 

Considerable  progress  has  been  made  by  Arthur 
Stcuart,  Clmimian  of  the  Legal  Committee,  toward 
'bettering our  condition  in  the  Patent  Otlice.  This  is  a 
matter  to  which  your  attention  will  be  strongly  directed 
during  this  present  convention,  and  I  ask  for  it  your 
calm  and  careful  consideration-  You  will  be  called 
upon  to  decide  whether  or  not  further  steps  shall  be 
taken  in  the  direction  already  pursued.  1  am  seriously 
of  the  opinion  that  for  the  better  protection  of  those  in 
the  electric  lighting  field  whose  first  investments  depend 
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Pfrcssttrc   Records," 
M.  lU  New  Yvfci  oa  "  Leather  Bclt- 
^~  Mr.  Charles  A-  Schieren, 
New  Ycffc;  •«  ^ Itdtpcsdcat  EagiMi  la  Incardescent 
L«te  SwkB*^  Mr*  W.  Lee  ChncK  P!ttd>ur^fa :  on. 
^HowCaoWe  Protect  on-  Waccbcs  ftrmt   MagnM 
^rDr.  PUEp  Lm««v  Ptebv^ 

tD  ccKkgraiMtec  Ac  aaapcntion  upon  tht 
exceHcm  work  doec  bgr  Mr.  Doacm,  Cbamnan  of  the 
£xecDtTve  Coquotittce,  vfao  has  beco  so  abtf  assisted  by 
bb  coIlea^ueSf  aad  «lio  Itti  sbown  bis  sagnal  executive 
capacit>'  bv  the  excellcM  manrer  ia  wfaich  he  tins 
prepared  for  the  prompt  tiansactWD  ci  the  business  of 
the  aaoociatkm,  and  tor  the  comfort  of  it^  members- 

I  desire  to  call  \\jut  attcnlion  to  ooc  or  twu  points 
which  reflect  a  great  deal  of  credit  upon  the  citizens  of 
our  own  country'*  and  perhaps,  to  put  it  mildly,  ncgli* 
gencc  on  the  part  of  those  abroad.  Statistics  show 
that  in  this  country'  we  have  178.000  arc  lamps  in 
aer^'ice  and  also  a  targe  namber  of  incandescent  lights. 
Now,  the  question  naturally  ariscrs^  why  should  yg^M 
have  made  5uc)i  headway  on  this  side  of  the  Atlantic 
and  why  fihould  the  business  have  been  practicalli 
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standstill  on  the  other  side?     The  answer  may  be  given 

in  two  words — vicious   legislation.     If  one   Absolutely 

inimical  to  progress  had  planned   out   an   act  of  Piirlia- 

tncnc  which  would  have  absolutely  quenched  electric 

lights  in  Great  Hritain  and  Europe  he  could  not  have 

belter  succeeded  than  those  who  (rained  that  infamous 

act  known  as  the  Parliamentary  Lightinff  Act.  which 

lifts  pAralyxed  th»t  industry^  has  smothered  invention  in 

that   direction,   and   which   tinds   its  only   vent    in   the 

spkcn  which  casts  slurs  upon  those  of  us  on  thi&  side 

i>f  the  Atlantic  who  have  been  diligently  engaged  in 

procuring  this  light  which  has  been  so  popular  amongst 

all  classes  of  our  people.     A  few  years  ago  it  was  only 

the  rich  who  could  enjoy  this  luxury.     To*day,  it  is 

brought  to  the  door  of  the  poor  man's  house,  and  within 

a  year  or  two  more  it  will  be  the  popular  light  which 

will  not  only  take   the  place  uf  the  illuniinatiun  by  gas 

bu:  will  take  the  place  of  the  coal  oil  lamp  and  will  be 

within  the  reach  of  every  one  who  is  capable  of  reading 

and  who  is  desirous  of  using  the  electric  light  for  that 

Or  any  other  purpose. 

I  now  have  the  pleasure  oi  introducing  to  you  Major 
VV.  C  Morcland  who  will  offer  you  the  privileges  of 
ibc  city  of  Pittsburgh.  Some  of  you  have  taken  advan-* 
tagc  of  the  privileges  of  the  city  of  Pittsburgh  last 
night,  I  think.  Gentlemen  of  the  Convention — Major 
Moreland. 

Major  Moreland  then  addressed  the  convention  as 
follows: 

Mr  President  and  Gentlemen  of  the  Convention:  I 
cannot  present  mysclt  in  the  shape  of  a  bouquet  nor  can 
1  hope  to  receive  your  Aattcring   encomiums   by    my 
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personal  appeamncc.  I  have  been  requested  by  the 
Mayor  of  the  city  of  Pittsburgh  to  give  you  a  welcome 
to  this  citV'  Tome  it  is  a  personal  pleasure  thus  to 
speak — first,  becau:^c  1  have  a  warm  personal  interest  in 
all  the  men  connected  with  the  development  of  electri- 
city in  all  of  its  parts^  and  because  in  this  convention 
there  sits  a  man  who,  40  years  ago,  was  my  master  and 
my  boss— taught  me  how  to  earn^'  a  telegraph  line- 
how  to  make  a  connection;  tnughl  me  something  About 
a  magnet,  a  little  bit  abr>ut  an  instrument  and  asked  me 
on  one  occasion  to  go— not  very  far  from  where  we  are 
sitiing  to  see  whether  the  lines  were  not  broken 
between  two  poles;  told  me  how  I  could  lest  whether 
or  not  the  connection  existed  between  those  two  p*>lcs, 
by  putting  the  two  ends  of  the  wire  to  my  tonjipic. 
I  did  it,  gentlemen,  and  fell  over  the  bill.  (Laughter)* 
I  ^at  opposite  Iiim  when  the  first  telegraphic  communi- 
cation between  New  York  City  and  New  Orleans  ever 
passed  over  this  part  ot  the  continent.  I  heard  him  say 
that  lie  had  carried  the  wires  through  the  marshes  of 
Louisiana  alonf;  through  t)ie  whole  of  the  South  to 
Louisville;  from  Louisville  to  Cincinnati,  from  Cincin- 
nati to  ]*ittsburgh,  and  at  Pitt»;burgh  he  stopped  to  see 
whether  the  £asCcrn  connection  was  correct  or  not-— ^ 
my  friend  David  Hrocks,  the  man  who  introduced 
electricity  into  the  City  of  Pittsburgh  and  made  the  first 
connection  ever  known  in  this  country  by  wires  con- 
necting the  extreme  Kast  and  the  extreme  South* 
[Applause]  r  have,  in  addition  to  that,  gentlemen,  a 
perivonal  pleasure  in  asking  your  attention  to  the  indus- 
tries of  the  City  of  Pittsburgh.  If  you  have  leisure  to 
examine  them  they  arc  worthy  of  your  study,  and  we 
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Are  glad  that  such  a  convention  as  this  has  assembled 
in  our  city,  representing  as  it  docs  not  only  experi- 
mental, but  great  brair  power.    You  have  solved  the 
great  problem  that  was  mlhe  mind  of  Benjamin  Frank- 
lin,   who   claimed    that    electricity  was   at   la<;t  to   be 
subordinated  to  the  usics  of  man.     You  have  brought  it 
to  our  homes,  you  have  brought  it  to  our  industries,  and 
who  can  tell  where,  with  your  industry,  your   brain, 
your  perseverance,  it  may  at  last  land?     It  has    now 
become  not  only  a  commodity  but  a  pleasure  at  our  homes 
and  firesides,  and  after  a  while  it  may  be  that  we  of 
today  maj'  be  laughed  at  as  being  in  the  very  incipiency 
of  the   power  of  electricity.     Gentlemen,  I  have  a  per- 
sona!  pleasure  in  meeting  you,  not  only  because  I  was 
once  an  electrician  myself — thai  is  to  say,  a  novice  in 
electricity— but  one  who  sympathizes  with  the  progress 
made  during  the  last  30  years  ot  time,  and  secondly 
because  you  are  right  in  the   place  where  of  all  other 
places  we  want  electricity  practically  applied.     I  know 
nothing    about    your    purposes  —  nothing    about     the 
progress  your  society  has  made;  but  In  the  name  of  the 
city  of  Pittsburgh,  as  the  representative  of  its  mayor,  I 
bid  you  a  most  hearty  welcome  and  am  glad  to  say  to 
p\i  that  after  the  election  is  over  to-day^  every  place 
will  be  open  for  the  convention.     (Applause)- 

Tmk  pHFSmRNT:  I  now  declare  this  convention 
Open  for  the  transaction  of  business.  The  first  business 
in  order  will  be  the  reading  of  corrcspondcncc- 

The  Secremry  read  a  letter  from  Mr.  ti-  S.  Howen 
expressing  his  regret  at  being  unable  to  attend  the 
convention:  also  a  letter  from  Mr,  F.  C.  Osborn,  Chair- 
man of  the  committee  on  progress  of  the   Engineers' 
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Scx:icty  of  Western  Pcnnsylrania  inviting  tJie  members 
of  the  Association  to  attend  a  meeting  of  that  society 
at  8  o*cIock  in  the  evening, 

On  motion  of  Mr.  Duncan  ic  w»s  agreetl  that  tt 
invitation  be  accepted  and  that  the  Association  attcnc 
the  meeting  of  the  Engineers'  Society- 

Mr.  Duncan:  1  move  further,  sir,  that  an  invitation 
he  oxtendej  to  the  Engineers's  Society  of  Western 
Pennsylvania  to  attend  the  sessions  of  this  coni'ention 
at  their  convenience,  and  participate,  if  they  so  dc^tirc. 
in  the  discussion  which  may  take  place. 

The  motion  was  carried. 

A  letter  was  read  from  the  Allegheny  County  1-igf 
Company  inviting  the   members  to  visit  the  station   of 
that  company.     On  motion  the  invitation  xs'as  accepted. 
A  similar  invitation  from  the  Wc&linghousc  Machine 
Company  was  read  and  accepted- 

A  telegram  was  read  from  Mr.  H.  C  Davis,  PresidenT 
of  the  Electric  Club  of  New  York,  tendering  to  the 
association  the  use  of  the  Club  House  in  the  event  of 
their  holding  the  next  convention  in  the  city  of  Nci 
York. 

On  motion  of  Mi-  DeCamp  the  communication 
reierrcd  to  the  committee  to  be  appointed  to  name 
place  tbr  the  next  meeting  of  the  association. 

A  letter  was  read  signed  by  several  Wc^tinghous 
sub-companies  enclosing  a  contribution  by  those  com' 
panics  of  $1150  "To  encourage  the  best  interests  of  th 
Association  " 

The  communication  was,  on  motion,  accepted   wi 
the  thanks  of  the  convention. 
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On  motion  Ac  report  was  accepted. 
THE  TREASURBR   PRESENTED  THE  FOLLOWING  REPORT; 

itKCKrrrs. 


Ai^st  1,  18S7,  tobnhincc     -         -        ^        •       $    691.15 
Received  from  An^.  1,  1887,  to  Feb.  18,  iSSS,      i,j6i.6i 

^rom  Aug.  r,  1SS7,  lo  Feb,  18, 188S, 


Mt95377 
$981.10 


$971.67 

TREASURER'S     REPORT  OP  SPECIAL  FUND  LEGAL  CCQM- 
MriTKK  HY  SPECIAL  CONTHlHUTiONS* 


BECClfra 

Fwm  Dtc,  12,  tK47,  to  Feb.  iS,  18S8 
FramOct.  26,  1SS7,  to  Feb.  18,  iSS6 


5533.00 
333-19 


9^50*81 

On  molion  the  report  was  accepted- 

The  report  nf  the  Chairman  of  the  Executive  Com- 
mittee WAS  read  by  Mr.  Duncan,  and  is  £LS  Jotlows; 
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REI^RT  OF  MEETING  OF  TflE  EXECUTIVE  COM- 

illTTEE- 

Fkbrlmry   20.  18S8. 

The   Executive  Commiuee  of  the   National   Electric 
Light  As&ociation  met  at  12.^5  p.  m.  at  tlic  Monon, 
bcla  House,  Pittsburgh. 

The  roHowing  members  were  present:  Chairman, 
A.  DuDcan:  Messn^.  Smith,  L\'nch,  Ridlon,  DeComf^ 
and  Weeks.  There  were  also  present  Mr,  J,  F,  Mom* 
son.  President  of  the  Association,  and  W,  H.  Harding^ 
Secretary"  of  same,  members  eJt-o^crV. 

A  letter  uas  read  from  Mr.  Noonan  regretting  dul 
he  probably  could  not  be  present  at  the  Convention, 
and  that  he  would  be  unable  to  serine  any  longer. 

The  minutes  of  the  last  roeeting^  of  the  Executive 
Committee  were  read  and  approved. 

The  report  of  the  Sccre'arj-  and  Treasurer  was  r«d, 
and  on  nxition  of  Mr.  Morrison,  was  referred  to  *n 
Auditing  Corominee  to  be  composed  of  three  mem- 
bers. The  Chair  appointed  as  this  Committee.  Mcsif^ 
DcCamp,  Weeks  and  Ridlon. 

The  list  of  delinquents  in  the  matter  of  dues  was 
read,  and,  alter  a  full  dtscu^ion  as  to  the  best  course  to 
be  adopted,  it  was  decided,  on  motion  of  Mr.  DcCampt 
to  submit  the  list  to  the  Association,  with  the  recom* 
mendttion  that  said  delinquents  he  notified  at  once  thai 
tbev  are  in  arrears,  and  that  they  be  dropped  Irom  tikc 
roll  of  members  if,  after  the  expiration  of  thirt}'  di)^ 
their  dues  are  still  impaid. 

Mr  Duncan  then  submitted  in  writing  an  amend 
to  Article  vtti.  of  Ac  Constitution,  tncmuiing  the  d 
to  $^5.00  per  yxar. 


—  Wft  — 


Mr.  Db  Camt:  I  am  in  lavar  of  increasing  the 
membership  fee.  bul  have  formed  no  opinion  as  to  how 
much;  how  do  the  receipts  under  the  present  system 
<;ompare  with  the  expenditures,  taking  into  consideration 
some  increase  in  the  future? 

Mr.  IlAKiHNf;:  At  the  end  of  each  meeting  after 
paying  ofi*  bills  wg  have  not  enough  moixcy  to  publish 
the  report  of  the  proceedings  of  the  Association. 

Mr.  Dk  Camp:  This  is  a  proper  expense,  and  the 
proceedings  shouhl  be  published. 

Mr- Harding:  There  are  now  the  proceedings  of 
four  meetings  unpublished. 

Mr,  Riduon  :  Was  there  not  a  proposition  from  Mod* 
^fn  l^ight  and  Heat  before  this  committee  in  Baltimore 
^sto  the  printing  of  these  proceedings  alii  reduced  cost? 

Mr.  Duncan:  Yes  sir:  Aproposition  to  which  the 
Electrical  Worhl  objected,  after  which  the  proposition 
^as  withdrawn. 

Mr.  Weeks:  I  think  it  is  important  that  they  be 
published  as  soon  as  pofiiiihle. 

In  regard  to  iicccpting  otTcrs  from  newspaper  men  to 
publish  the  proceedings,  Mr.  Morrison  said  that  this 
Association  must  be  a  big  thing  or  nothing,  and  it 
should  not  depend  upon  any  newspaper  or  newspaper 
man  for  the  publication  of  its  proceedings,  unless  such 
a  special  case  as  that  considered  at  the  last  meeting  of 
the  Executive  Committee  should  again  occur. 

Mr.  Morrison  thought  the  Association  vi'ould  he 
better  off  at  the  end  uf  this  inccling  tliati  ever  before, — 
tinancially.  Mr.  Harding  called  his  attention  to  the 
fact  that  the  money  being  received  is  for  the  entire 
year,  and  not  for  this  meeting  only. 
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Mr.  Duncan:  I  will  be  frank  as  to  why  I  am  S 
favor  of  tncrcn-sing  the  dues  to  $25^0.  I  don't  lild 
this  begging  burliness  on  (he  part  of  the  Association; 
thinl:  it  is  old  enough  and  strong  enough  to  dobusinca 
on  a  bu«)nc!^5  basis.  If  wc  put  it  on  a  business  ba:iid 
we  will  be  able  to  pay  a  Secretary  and  Treasurer  | 
salary  for  his  services, — which,  you  will  find,  pays;  i\t 
telephone  people  And  that  it  pays  and  other  AssociaMd 
likewise.  ^M 

Mr.  MoRRtsoN!  This  is  the  fir^t  time  I  have  be« 
entirely  relieved  from  the  actual  manual  labor  i 
handling  the  business  of  the  Association.  It  has  beq 
done  more  economically  than  I  would  have  done  ]t,an| 
better,  because  Mr.  Harding  has  given  it  an  attenticsj 
never  given  it  before.  If  you  decide  upon  Mi 
Harding,  who  has  a  better  knowledge  of  the  Associa 
tion  than  anyone — the  President  or  anyone  else-**afi| 
give  him  a  salary  for  this  work,  I  feel  that  you  will  iim 
it  to  your  advantage.  I  offer  this  as  a  suggestion 
because  the  Association  has  got  to  appoint  a  Secretary 

In  discussing  the  amendment  to  the  Constitulioi 
suggested  by  Mr,  Duncan,  on  which  he  wished  to  gi 
the  feeling  of  the  Committee,  it  was  suggested  that  ihl 
proposed  amend  men  I  ht*  rlianged  from  $25.00  t| 
$20.00,  which,  with  Mr.  Duncan's  permission,  w^ 
done* 

On  motion  of  Mr,  Morrison,  all  remaining  bills 
referred  to  the  Auditing  Uonimitiee^ 

On  motion  it  was  decided  to  pay  the  Secretary  $21 
nnd   expenses   for  services  rendered    for   the  last  si| 
months. 

The  motion  was  carried. 


The    next  subject   before   the   Committee    was   the 
program  for  Tue^d^y's  procectlings- 

In  examining  the  papers  to  be  read,  the  Committee 
did  not  feel  that  any  one  who  had  been  honored  withj 
an  invitation  to  read  a  paper  before  the  Convention^ 
would  knowingly  adverting  any  particular  6rm  or  goods; 
but  it  was  possibk  that  some  cases  might  be  stated 
a  little  broadly*  and  place  the  innocent  reader  of  the 
piper,    in    a    false    light    before    the    Convention,    and 
subject  to  interruption  on  the  Hour  with  its  attending 
embarrassment-     It  was  with   a  view  of  avoiding  any 
pDisible  unpleasantness  or  misconception  that  the  Com- 
mittee took  up  one  paper  after  another,  discussing  any 
jjarts  of  the  t^ime  that  might  Aavor  of  advertising. 
^^The  program  agreed  on  was: 

Opening  address  of  the  President- 
Address    of  welcome   by    Major   W,  C,   Moreland. 
(The  Mayor  havinj:  been  called  away  to  Harrisburg,) 
Reading  of  the  minutes  of  the  Executive  Committee. 
Reading  of  paper  of  Committee  on  Proper  Insulation 
and  Installation  of  Plant- 
On  completing  the  examination  of  the   papers  to  be 
read,  the  Committee  adjourned. 


The  Prhsiuk.nt:  The  first  business  growing  out  of 
the  report  of  the  Executive  Committee  would  be  a 
motion  by  some  member  that  what  they  have  done 
shall  be  approved,  and  then  we  can  take  up  their  rec- 
ommendations. 

On  motion  of  Mr,  H-  W,  Pope  the  action  of  the 
Executive  Commiltce  wus  approved. 

The  recommendation  of  the  Executive  Committee 
that  delinquent  members  shall  be  notified  at  once  that 
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they  arc  in  arrears  and  that  ihcy  will  be  dropped  in 
the  rolls  Sifter  the  expiration  of  thirty  days  If  their  di 
are  not  paid,  was,  on  motion,  adopted. 

Mr.  Duncan:    I  submitted  it  in  writinp,as  provide 
by  the  constitution,  and    left  with    the   Secretary,  af 
amendment  to  the  constitution  in  regard  to  the  questioi^ 
of  dues*     The  dues  at  the  present  time  are  an  initiati<^| 
fee  of  $!o  and  yearly  dues  of  $ia.     It  is  very  evident^ 
to  ihc  members  of  this  Association  that  for  some  time 
past  the  Association    has  omitted  to  have   it5  reports 
printed,  but  the  Association  has  not  had  the  funds  to 
properly  proceed  with  that  work  and  to  print  them  as 
they  should  he  printed  !n  pamphlet  form,  and  it  is  oa^H 
at  this  meeting  that  our  fundi;  are  in  such  shape  that  w^^ 
could    po%sibly   proceed   with   the    work.     The    matto^ 
had  ifiven  rise  to  considerable  debate  and  discussio^H 
and  in  order  that  it  might  be  brought  properly  before 
the  Association  at  the  ri^ht  time,  I  submit  the  follow- 
ing amendment  to  Article  8  of  the  constitution:  "That 
the   yearly  dues  of  the  Association  shall  be  $20-"     1 
submit  that  as  an  amendment  to  Article  8  of  the  con- 
stitulion,  and  ask  that  it  may  lie  over  for  consideration 
until  tomorrow  morning,  to  be  made  the  special  ord< 
of  business  at  our  opening  meeting  tomorrow. 

The  President:    Gentlemen,  you  have  heard  thc^ 
amendment  to  the  Constitution.     If  you  will  refer 
Article    !X   of  the  Constitution  you   wilt    find   that 
amendments  to  the  Constitution  shull  be   presented 
writing  and  referred  to  a  committee  to  be  appointed  by 
the  Chair,  before  being  acted  upon  by  the  Association; 
a  two-thirds  vote  of  those  present  shall  be  necessary 
their  adoption;  and  that  a  ballot  on  such  amendment 
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may  be  called  for  upon  the  request  of  five  members  of 
the  Association.  In  pursuance  of  this  provision  of  the 
Constitution,  1  will  appoint  as  the  committee  on  this 
amendment,  Mr,  Duncan,  Dr.  Moses  and  Mr.  Weeks. 

Mh-  Duncan:  Mn  Chairman,  I  desire  to  make 
the  following  motion  which  was  unanimoujily  recom- 
mended by  the  Executive  Committee  —  that  Prof 
George  Forbes  of  London,  England,  be  elected  as 
honorary  member  of  this  Association- 

The  motion  was  carried. 

Mr.  Lynch:  I  should  like  to  make  a  motion  for  the 
appointment  of  a  committee  of  five  for  the  nomination 
of  officers  for  the  ensuing  year,  said  committee  tn  also 
make  a  recommendation  to  the  Association  for  the  next 
place  of  mcctingj  the  committee  to  be  appointed  by 
the  Chair. 

The  motion  is  carried. 

The  report  of  the  Committee  on  the  insulation  of 
wires  and  construction  of  plant  was  read  by  the  Secre- 
tary', and  is  as  follows: 

REPORT  OF  THE    COMMITTEE  ON  INSULATION  OF 
WIRES  AND  CONSTRUCTION  OF  PLANT. 

Tc  ike  Matioual  Electric  Light  ^ssocia:ion: 

GENrmziiuH:  Your  Committee  begs  Icavc!  to  submit 
the  following  report: 

Owing  to  the  distance  separating  the  variotts  members 
of  the  Committee  it  has  been  impossible  io  hold  a 
meeting  during  the  period  intervening  between  the 
Augui^t  meeting  in  1887  and  tlie  February  meeting  in 
tSSa,  No  action  of  a  concerted  nature  hns,  therefore, 
been  pi>ssible.     The  Chairman  Ims,  huwevert  so  iur  m 
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othtT  engagements  would  permiu  started  some  work  ofi 
collecting  ditlorcnt  samplei;  of  in«ul.ited  wire  claimed 
to  be  suitable  for  overhead  lines,  which,  after  exposure 
to  weather,  will  be  tested  fur  freedom  from  faults  or 
cmeks  in  the  insulation. 

They  will  also  be  submitted  to  bending  and  abrasion 
with  a  view  of  finding  the  mechanical  nature  of  the 
covering-  The  Committee  recognize^  rhc  fact  thai 
wires  for  overhead  work  to  be  called  good  must  have 
certain  properties  which  can  only  approximately  be 
determined  by  laboratory  tests,  since  the  conditions  of 
actual  installation  and  use  varv  very  widely  in  accord* 
ance  wiih  climatic  conditions,  etc. 

The    Committee   also    recognizes  the   fact  that  for 
overhead    wires    tests  of  insulation   resistance  arc  ofl 
small  value  in  finding  the  probable  injury  which  may 
occur    to    the    insulation    of   overhead    wires    by  dis-i 
turbances  or  inductional  discharges  ironi  the  wires  a^' 
up  during  thunderstorms. 

It  is  thought  that  on  account  of  the  distance  apaitj 
and  varied  interests  of  the  several  members  of  th<| 
Committee,  that  combined  work  by  them  will  be^  as  iti 
hafi  been,  out  of  the  question  if  the  Committee  be  coo-J 
tinued,  and  that  the  efforts  of  the  Committee  will  ra 
rather  in  the  collecdon  of  data,  than  in  its  produetionJ 
It  would,  therefore,  urge  upon  the  various  mcmbeis™ 
the  Assoeialion,  having  tried  and  used  several  kinds  oB 
wires  for  overhead  work,  or  tried  and  used  underground] 
systems  of  conductors  to  communicate  whatever  experi'l 
encc  they  have  accumulated,  so  that  it  may  be  put  intd 
form  and  the  results  compared  (or  the  bcneBt  of  Uid 
Association,  I 
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It  ii*  believed  that  more  rciil  progress  in  the  work  of 
the  Committee  would  be  obtained  in  that  way  than  in 
any  other,    particularly   as  the  effect  of  time    on    the 
insulation  of  wires  exposed  to  various  infiucnccs,  could 
in  such  way  alone  be  brouj^ht  out. 

bRcspectliilly  submitted, 
Emiic  Tiiomj*on- 
The  following  paper  upon  the  same  subject  by  Prof- 
Thomson  was  read  by  Mr.  Rice: 

INSL'LATION    AND    INSTALKATIOX    OF    W'ERKS    AM> 

CONSTRUenON  OF   PLANT. 

« 

i  have  been  requested  to  present  my  views  on  the 
above  subject,  and  having  recklessly  allowed  myself,  in 
spile  of  the  many  other  demands  upon  my  time,  to 
Kcept  the  chairmanship  of  your  committee  on  the 
Umc  subject,  1  have  felt  it  my  duty  to  at  least  ftay 
enough  to  provoke  a  general  discu,shtonand  interchange 
of  views  between  others  who  may  have  given  more 
special  study  to  matters  in  hand.  My  endeavor  there- 
fore will  not  be  to  arbitrarily  lay  down  any  rules,  but 
rather  to  point  out  directions  in  which  information  may 
be  gained  and  improvements  made. 

The  subject  is  certainly  very  extensive  in   its  scope, 
^  could  not  be  dealt  with  except  in  a  very  superficial 
way  in  the  time  at  our  command,  and  meanwhile,  I  feci 
DOostraincd  to  state  that  1  make  no  claim  to  the  pos- 
les^ion  of  any  of  the  qtialiticutions    which    would    be 
requisite  for  thorough  work  on  ihe  subject- 
In  the  iniitallation  of  an  electric  light  or  power  plant. 
wc  firht  of  all  find  that  the  conditions  varj"  very  M'idclv. 
Its  size,   location,   ifie   disuncc  covered,  or    length   of 


b  cumUeamg  tke  pnifcr  waahtio^  aad  tnstnlling  oti 
wins  fir  tomnywf  dbne  pufritl*?**  uid  correots  wt 
arc  rcqmrcd  to  tfiD  fimiKr  extend  oor  6e)d  of  vicw^ 
dud  dividr  tfacDl  mId  Afrial,  or  cvrcntcJU  wires  or  con— ^ 
docton;  and  ttsdergroood  srstcott,  and  each  of  these 
talceo  in   conocctioa   with   the    coodoctors    for    iodoor^ 
distribution  to  the  Unip5>  motors  or  other  cocrg}'  u^n- 
Wc    have    thus    outlined    the   field   which    5bouId  be 
covered  in    dealing   with  a  subject  such  as   we  have 
before  us*—**  Insulation  and  Installations  of  wires  and 
Construction    of  Plant  ^   would    fumi^ih   as   a   subject 
material  to  fill  a  many  paged  volume  and  not  by  any 
mennii  exhaust    it.     May  such  a  work  soon  be    Ibrth- 
coniing4 
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Concerning  the  relative  merits  of  overhead  conductors 
and  underground  conductors,  it  is  pretty  generally 
agreed  lliat  except  for  expense  and  the  difficulties  of 
insulation,  and  connections  from  the  mains,  the  under- 
ground system  would  bt?  prcfembtc  as  avoiding 
unfiightltncss,  and  Uabitity  of  interference  cither  by 
leakage,  induction  or  contacts  with  other  overhead 
wires.  How  to  prcscrx'c  the  insulation  of  lines 
conveying  high  potentials,  which  potentials  can  not  be 
avoided  if  distance  is  to  be  covered,  without  conductors 
of  such  size  as  to  have  a  prohibitive  cost  is  a  vital 
question.  It  may  well  be  corcrded  that  when  the 
potentinh  used  are  very  low,  say  loo  or  20O  voltft,  the 
ditTicuhics  of  insulation  arc  very  stt^ht  as  compared 
with  those  of  the  use  of  two  or  tliree  thousand  volts. 

It  is  a  notable  fact  that  so  far  as  concerns  tlie  placing 
of  overhead  wires,  particularly  the  wires  of  lelejfraph. 
telephone  and  such  systems,  and  in  some  cases  of 
electric  light  wires  an  extreme  disregard  of  system,  or 
orderly  direction  for  such  wires,  is  the  cause  of  much 
of  the  unsightly  appcarcnce  presented  by  them  and 
much  of  the  liability  to  gctoutof  order,  Thctendency 
also  has  been  to  use  very  light  and  easily  broken  wires 
for  telephonic  work,  such  as  may  at  any  time  come 
down  upon  the  necessarily  stronger  electric  light  wires, 
strength  being  synonymous  with  efficiency  in  these 
latter- 
It  is  thought  that  there  is  need  of  some  rules  or  enact- 
ments which  shall  render  impossible  the  mazes  of 
telegraph,  telephone,  private  wires,  fire  alarm,  live 
wires,   dead    wires    and    electric  light   wires,    (which 


:i-_r  -JIT  ■;i;j-r':'=«t*  jiar-  ;*t  rifTsnitr-^il  *f  -icrr^m?  wires 
VtU-'3-»i   Tie   ■w'r*!    xc    tl  £iu3^  x   js^   >3c  nTms 

:r_zx  TTiC  ^rz^z  ic  rce  -icrecrb^c  3y»  ex^stb^  id  ti 
-■liC'TZ.i  :c  i-icriiaid  Cs3cc:3cs:c5  ojcz^  Sf  elxminatei 
Adi  V.  :r.  *  1  rttr^zrcTSDCic  izairc^K^  die  darabilm-  an 
teriAcrr*  oerrazi^fic  abr  oc^e^OiTOf  i^  ael^^raph  win 
isji  '-hiHr  *^;:r^:^^^.  arid  ist  diLZ^cr^  «"  Waks  and  grounc 

M.^,y  tK^  have  3>eet;  trade,  a:^  coosidcrable  pre 
^e*i  h^s  re^^-tec  cbenccrDEa.  ss  itk  dincctioa  of  securin 
^sr,  ;r.*clai:ng  covering^  ibr  electric  wires,  such  a 
ma;/  ad^pc  them  to  the  cse  of  h^  poCentials  withoi 
!ea!c3^e-  and  prever.t  contacts  tbrmiag  by  abrasion  wit 
ot^er  w:re5.  This  a^pear^  to  be  ooe  of  the  mo! 
difficult  problem^  in  cIccctc  engineering-  Theproblei 
i^  not  ^f  much  to  nnd  a  nrst  c!a5S  insulating  substanc 
tor  wire  covering,  but  to  find  combined  therewith,  ort 
<;'>mliinc  therewith,  the  quaJities  of  indefinite  durabilit 
when  exposed  to  the  weather,  and  great  toughness  am 
power  of  resisting  cutting  or  abrasion.  For  overhea 
work,  not  only  is  an  excellent  insulator  capable  of  with 
Mantling  very  high  potentials  without  leakage  0 
rupture  required,  but  such  property  must  be  retainer 
alon^  with  the  mechanical  properties  of  hardness  am 
Unij^hncss,  for  indefinite  periods.  Besides*  the  cos 
ii*iiHt  not  be  too  great. 

To  wt»at  extent  any  specimen  or  quality  of  insulates 
wire,  or  Insulating  material  for  outdoor  use,  fulfills  ihes 


requircmunls  is  n  mnttcr  which  it  i:^  difficult  indeed,  to 
tlctcrinint:  fuHy»  particularly  aj*  u  icsl  for  durability 
must  necessarily  require  a  lon^  time  to  complete. 
Indeed  it  would  seum  thai  our  btst  guide  must  be  the 
experience  gained  in  the  use  ol  different  wires  on  a 
large  scale,  under  different  climatic  conditions,  and  with 
extremes  of  heat  and  cold  more  or  less  great* 

Aitide  from  the  insulation  given  to  a  wire  by  its 
covering  con^ide^cd  purely  iis  an  insulator,  most  strc^ 
must  be  laid  upon  the  requirement  of  resistance  to 
mechanical  friction  or  abrasion*  as  tending  to  give 
Immunity  from  grounds  by  contact  with  other  wires  or 
tree  branches,  roofs  cornices,  etc. 

Toughness  and  elasticity  of  the  insulation  arc  hence 
Eccn  to  be  qualities  of  high  importance. 

Whether  such  mechanical  tests  as  will  represent  ihc 
conditions  of  actual  practice  in  the  use  of  the  wire  in 
relation  to  abrasion  and  percussion,  bending,  etc.,  which 
may  break  through  the  coating  of  insulator,  can  be 
devised  and  applied  to  test  wires  is  somewhat  doubtfuK 
though  without  doubt  much  information  may  be  obtained 
in  the  pursuance  of  such  an  object. 

The  retention  of  the  toughness  and  ebiyticity  for  a 
reasonable  period  is  of  couTse  demanded,  and  it  is  this 
retention  which  in  otherwise  excellent  coverings  is 
often  absent,  the  effect  of  exposure  being  to  render  the 
materials  brittle  and  porous. 

It  has  often  been  proposed  to  make  tests  of  the  insu- 
lation resistance  of  the  coverings  of  certain  lengths  of 
any  wire  taken  as  samples  representing  an  average  for 
such  wires,  under  potentials  somewhat  exceeding  that 

jsting  under  actual  use  or  practice,  and  so  to  deter- 


mine  the  insulating  cnpabilities  of  Jifferent  coverings- 
But  it  is  my  opinion  that,  while  such  tests  nre  certainly 
iiscfiil  and  iniportant,  And,  in  the  case  of  iintler^ound 
wires  or  cables  indispensable;  yet,  for  overhead  work 
since  most  cf  the  length  of  the  wire  is  exposed  to  air 
only,  which  is  a  practically,  perfect  insulator,  and  since 
the  chances  of  leakage  from  the  Hnes,  arises  most  from 
imperfectly  insulating  supports,  and  from  accidental 
contacts  with  other  wires  or  surfaces,  additional  tests 
would  in  any  case  be  required  to  determine  suitability 
of  an  insulator  for  overhead  lines.  In  this  connection 
it  may  be  stated  that  during  thunderstorms,  overhead 
wires  arc  subjected  to  violent  inductiomil  effects  giving 
rise  oftentimes,  to  the  momentary  charging  of  the  lines 
with  pot4ntials  verj*  far  in  excess  of  the  potentials  of 
any  dynamof;,  .and  capable  of  breaking  through  the  wire 
covering  where  it  may  be  near  or  touch  a  metal  object 
or  wet  surface-  This  breaking  through  may  give  rise 
to  a  weak  spot,  which  will  be  followed  by  the  dynamo 
current  itself,  if  of  high  potential,  and  if  at  the  same 
time  other  conditions  be  favorable  to  a  diversion  of 
current.  ^m 

When  overhead  wires  or  pole  lines  arc  required  CoV 
pass  through  and  between  branches  of  trees,  n  condition 
not  infrequent  in  many  of  our  towns  und  cities,  consider-  i 
able  difficulty  may  be  found  in  preserving  the  insulation 
of  the  line,  the  covering  of  which  is  apt  to  be  rubbed 
off  by  the  tree  branches  swaying  in  a  wind.  Fastening 
insulators  to  the  branches  for  support  and  attachment  of 
the  wires  is  an  uncertain  remedy,  on  account  of  the 
swaying  of  the  tree  taking  place  in  different  directions 
not  transverse  to  the  line  of  wire^  so  that  the  wire  j] 
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strained,  or  detached  from  its  support  along  with  the 
insulator  by  the  violence  of  the  actions. 

Many  and  ingenious  are  the  devices  which  the  ovcr- 

»>alous  lineman  m:iice«  U4:e  of  to  suddenly  or  gradually 

and  mysteriously  lop  off  the  offending  limh,  when  the 

case  is  exceptionally  critical    and   permission   for  the 

flmputatii>n  of  the  offending  member  cannot  be  obtained 

Irom  the  conservative  citizen  whose  sidewalk  supports 

the  obstiicle  to  linemen's  ambitions.     It  is  also  custom- 

iry  to  thicken  the  insulation  of  the  wire  at  such  places 

as  are  threatened  by  abrasion,  by  winding  on  it  a  wide 

band  of  lou^h  and  plastic  adhesive   tape,  such  as  can 

now  be  found  in  the  market-     If  neatly  and  thoroughly 

done  the  insulation   of  the  wire   mav  thus  often   be 

preserved  under  decidedly  adverse  conditions. 

It  must  be  admitted  that  the  insulation  of  a  hi^^h 
potential  circuit  can  never  be  too  good,  and  that, 
thtreforc,  any  measure  which  may  tend  to  its  improve- 
ment and  preservation  is  a  double  advanta^,  for  not 
only  arc  the  dangers  of  grounds  and  leaks  lessened,  but 
the  power  of  the  current  to  do  uselul  work  is  assisted. 
A  considerable  leakage  from  a  hiyh  potential  circuit 
means,  indeed,  a  loss  of  power  or  efficiency  of  the 
S)-item,  For  instance,  the  loss  of  one-half  an  ampere 
'^l  current  at  a  potential  of  1.500  volts  would  represent 
Hbout  one  horsc-powcr  of  current  energy  lost,  costing 
*uorc  than  a  hcrsc-power  al  the  dynamo  pulley  to 
^iipply  such  a  leak. 

This  latter  consideration  is,of  especial  importance  in 
^ling  with  lines  feeding  transfonners  with  alternating 
ctnrenls  at  hi^h  potentials. 
With  one  thouE«imd  volts  in  the  primary  circuit  it  is 
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readily  seen  that  a  badly  constructed  or  leaky  1 
might  easily  cAti^e  rhe  lo*«%  nfn  considerable  percentage 
ofcufTcntt  such  as  would  reduce  the  economy  of  the 
systcnu  more  particularly  when  running  under  light 
loads,  at  which  time  it  is  desirable  to  secure  and  to 
keep  up  the  best  possible  efficiency. 

When  wiics  or  cables  are  to  be  laid  undergrouq 
their  resistance  to  abrasion  is  of  importance  only  when 
they  reqtiire  to  be  dr»wn  into  conduits,  or  sections  of 
conduits;  but  when  once  placed  intact,  thi-y  are  not 
necessArily  further  subject  to  mechanical  injury  as  they 
are  generally  surrounded  by  protective  casings  or 
tubes. 

The  total  excltision  of  moisture,  and  the  possession 
by  the  wire  coverings  of  a  high  iii'iulation  resistance, 
arc  rc<)uisites  of  great  importance  in  such  work.  The 
difficulties  are  with  low  potcntixils  comparatively  easy 
to  provide  again±>i,  but  iu  the  ca^e  of  wire^  at  hi^h 
electric  potentials  or  pressures,  such  as  arc  light  or 
alternating  current  primary  lines  such  difficulties  are 
it^uch  exaggerated. 

Tlie  ieasi  access  of  moisture,  such  as  may  occur 
fIftWfi  in  the  insulation  may  result  in  the  production  ofa 
bad  ground;  or,  a  slight  leak  due  to  some  original 
defect}  may  50  improve  itself  by  the  p;t:»sage  of  cuncnt 
as  to  become  a  bad  faulty  or  a  complete  connection  10 
earth.  It  would  seem  best  in  all  cases  not  to  place 
reliance  upon  the  integrity  and  perfection  of  but  a  single 
insulating  coating  or  covering  for  the  wire  but  to  give 
to  it  say  three  coatings  successfully  applied  nnd  whic\i 
arc  in  a  measure  independent  coverings,  all  of  them 
impervious  to  moisture  and  goud  insulators.     If  coffi 
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posted  of  dtfTirrcnt  maU'rhiU^  the  |jceulinr  liabiliiics  to 
delect  of  one  such  coating  iimy  possibly  be  compen- 
sated by  other  qualities  in  another  costing*  so  that  there 
may  be  small  chance  of  superposed  delects  in  all 
coalings  alike, 

Let  but  the  insulating  capacity  of  each  layer  or 
ccating  be  amply  good  to  withstand  the  potential  used, 
and  it  is  diDicult  to  conceive  how  trouble  could  arise 
from  leaks  due  to  defective  portions  of  the  covering. 
First  cost  IS,  however,  a  barrier  to  the  perfection  of 
underground  systems,  to  save  which  cost,  less  effective 
and  cheaper  stnictiires  are  often  given  the  place  which 
should  be  occupied  by  the  more  perfect  and  more 
costly- 

It  is  imporLmt  that,  in  cases  in  which  overhead  wires 
or  wires  above  ground,  are  connected  with  underground 
lines,  efttcient  means  for  carrying  inductive  discharges 
to  earth  he  provided,  such  as  is  secured  by  the  use  of 
proper  lightning  arresters;  for,  laults  may  otherwise  be 
produced  in  the  best  underground  system  of  conductors 
due  to  static  indtictional  discharges  existing  during 
thundetstorms  al  the  moment  of  lightning  discharges. 
These  discharges  are,  in  overhead  lines,  oftentimes 
quite  vigorous  and  capable  of  puncturing  moderate 
thicknesses  of  insulation.  They  are  ntJt  to  be  con- 
founded with  actual  passage  of  lightning  strokcK  to  the 
lines,  which  of  course,  have  an  infinitely  greater  capa- 
city for  mischief. 

The  preservation  of  the  insulation  of  insUe  wiring  is 
not  difficult  where  the  potentials  used  are  low,  nor  is  it 
difficult,  with  due  exercise  of  care  and  skill  in  the 
ranninp  of  the   wires  and  the    selection  of  suitable 
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courses  for  thetn  ta  titke,  to  install  simple  »erteft  lines, 
?«uch  fts  those  for  arc  lights*  which  »hall  be  prActtcalty 
cxempt  from  leakage^  unless  abraded  and  brought  ioto 
conticl  with  concluding  objircts  or  moist  surfaces 
involving  leak  ttJ  earth. 

Unfortunately,  owing  to  lack  of  skill  and  judgment 
and  haste  in  installing,  much  of  the  wiring  dfinc  is  not 
as  well  done  as  it  should  be  for  the  best  results. 

Di^itribution  of  current  to  groups  of  incandcsc 
lijjhts  upon  arc  light  or  other  high  potential  lines  should 
always  be  undertaken  with  great  care,  and  it  is  thoughr 
thai  such  work  should  only  be  undertaken  when  cvccp- 
tionally  favorable  conditions  for  avoiding  accidental 
Iciiksigcs  exist,  more  c?;p«.*ci:illy  should  the  potentinlof 
the  line  at  the  dynamo  exceed  1500  volts  or  an  amecnt 
which  would  sustain  thirty  arc  lamp?i  in  scries.  One  of 
the  important  elements  of  safety  in  such  irstallatiunsb 
simplicity  and  ease  of  inspection  of  the  wiring,  and  no 
concealed  wires  should  be  used  in  them. 

Concerning  the  wires  which  are  suitable  for  indoor 
work,  and  particularly  for  high  potentials,  the  endeax'oc 
has  been  tc  combine  moisture- proof  rmd  fire-resUtiag' 
or  mthcr  incombustiblcf  niatcnals  in  the  covering.  The 
difficulty  has  been  to  find  moisture-resisting  substances 
which  would  not  carry  fire,  and  fire-resisting,  or 
incombustible,  material  which  would  not  caro'  or 
absorb  moisture-  The  two  properties  seem  in  most  cases 
incompatible-  The  tendency  now  is  to  surround  th^ 
wire  with  n  first  covcrinf^  of  moisture-proof  maCertdl  of 
the  nature  of  rubber,  biLiiineu,  resiu,  ete.^  and  outsiilc 
of  this  to  place  a  second  layer  which  will  not  carry  fire- 

For  house  to  house  and  general  incandescent  lighting. 


where  Ihe  distances  fr<mi  the  station  arc  not  ton  great, 
the  direct   low  potential  systems  possess  most  of  the 
advantages,  the  difficulties  of  leakage  Ironi  defective 
insulation  being  of  course  at  a  nfiininnmi,  biit  where  the 
distances  are  so  great  -is   to  miike  the   required   outlay 
for  copper  in   the  conductors,  practically  prohibit    the 
extension  of  the    system,   a  iranslbnner  or  converter 
system,  if  of  good  design  and  economy^  may  be  made 
to   yield   txcellent  results.     In    such   cases   Che    high 
potential  primarii'  wires  need  not  enter  the  building,  or 
when  they  do,  may  be  suitably  protected,  the  house  or 
inside  lines  being  of  such   low  potentials  as  to  be  run 
with   ordinary   precautions    as  to    leakage.     However, 
the  integrity  of  the  system  would  be  changed  should  a 
connection   or    leak    form    between    the    primary    and 
secondary  wires  of  the    transformer,    thus  connecting 
the  local  or  house  line  with  the  high  potential  outside 
mnin<;.     Such  a  connection   might   easily    exist  unsus- 
pected, and  would  be   ;\  constant  source   of  mennce  or 
poisibic  danger,  nut  discoverable  by  the  mere  tests  for 
grounds  as  applied  to  the  primary  line  at  the  station. 

The  expedient  of  securely  giounding  the  secondar3fi 
or  local  line  was  devised  by  me  to  overcome  this  diffi- 
culty. It  ensures  immunity  from  the  risks  arising  out 
of  possible  leaks  from  the  primary  tines  to  the  house 
tines,  because  such  leaks  are  at  once  detected  by  the 
ordinary  tests  for  grounds. 

The  consideration  of  the  subject  of  what  appliances 
are  the  best  lor  the  detection  and  location  ol  leaks  or 
faults  in  the  insulation  of  conductors  when  they  exist, 
and  whedier  the  ordinary  crude  methods  are  adapted  to 
all   cases  of  such  detection,  would  prolong  the  present 


pnpt'r  much  h^yond  its  intended  limit*;,  and  it  will  ha^ 
served  its  object  if  it  open   up  an  opportunity  or  gi^ 
uccasion  for  a  Tree  discussion  and  interchange  of  cx[ 
rience  and  ideas  upon  the  genera)  subject  formtng 
titlo- 

The  President:  -The  paper  is  now  before  jxu 
discussion. 

r>«,  Moses:  I  have  been  informed  thnt  Pre 
Thomson  being  absent,  as  the  second  on  the  list,  tl 
President  requests  tbnt  I  shall  speak  to  the  tcsulutioi 
[  feci  like  quoting  a  passage  that  I  think  will  rever* 
berate  in  all  your  hearts:  **The  boy  stood  on  tl 
bumiuK  deck,  whence  all  but  he  had  fled."  I  do  ni 
sec  nnoiher  member  of  that  committee.  (Laughter] 
When  that  commitree  was  appointed,  the  President  did 
mc  the  honor  to  ask  me  to  serve  as  the  chairman,  bt 
for  two  very  good  reasons  I  declined.  The  first  was- 
which  he  recognized  when  I  declared  it,  and  no  doul 
the  convention  did — that  there  were  others  more  cor 
petent  than  myself  to  fill  the  place.  Another  reasc 
was  that  (  intended  to  return  to  Europe  oa  sor 
business  lh;«  I  had  left  uncompleted  and  Ididnotkno^ 
how  long  my  business  would  dctnin  me.  In  fiict  I  "W'as 
right,  because  I  have  but  just  got  back.  Within  the 
last  three  daj'S  I  received  a  communication  from  the 
Chairman  of  the  Committee  asking  me  for  my  opinion 
of  the  report  which  has  just  been  read — asking  my 
approval  or  disapproval,  I  gave  neither  the  one  nor 
the  other  as  the  time  was  loo  short  for  him  to  receive 
my  reply  and  1  expected  to  answer  him  at  the  conven- 
tion in  person.  As  he  is  not  here  and  has  kindly 
submitted  to  the  conveittion  a  paper  which  cmbodi« 


liis  own  views  on  the  subject.  I  believe  that  I 
should  s|>i::tk  fur  the  committee  since  they  nppcnr 
derelict  on  their  duty.  It  must  be  borne  in  mind  tbat 
a  committee  of  solid  men  was  appuinted  before  this  one 
was  filmed  who  did  some  prepnnitory  work,  but  who 
declined  to  proceed  further  in  the  investigation  without 
some  money  being  put  in  their  hands  for  experiments, 
Rut  the  President  of  our  Association,  with  hiH  usual 
intuition,  appointed  ;x  committee  composed  of  men  that 
had  laboratories  at  their  comntnnd.  If  my  mt:mory 
series  me  that  commtuec  consisted  of  Prof.  Thomson 
— *we  all  know  how  admirably  fitted  up  his  laboratory 
is;  of  Prof-  Ouncan,  of  Johns  Hopkins  University — we 
kntjw  how  much  c;ire  and  lime  Prof.  Rowland  and 
himsoirhavc  spent  on  that  tahoratorj^;  Mr.  flamilton, 
of  the  Western  Union,  who  has  entire  charge  of  the 
electrical  outlu  of  the  Western  ITnion  Company;  Mr. 
Kockwood,  of  the  Kcll  Telephone  Company,  known  to 
you  all  by  his  writings  and  his  active  investigations  in 
the  direction  of  telephony;  Dr,  Waldo,  who  has  had 
several  university  laboratories  under  his  command,  and 
Mr-  Shallonbcrger.  of  the  Westinghousc  Eh'clric  [fight- 
ing Compel  ny.  All  of  these  gentlemen,  as  you  know, 
arc  fully  equipped,  and  to  them  he  added  me  as  a  kind 
of  tail  to  the  kite,  I  suppose,  out  of  compliment.  How- 
ever, I  gave  my  reason  and  he  accepted  it  and  put  me 
as  second  on  the  committee — perhaps  because  1  had 
reftised  the  chairmanship.  But  I  did  not  intend  to  take 
any  of  the  work  out  tif  the  hands  of  those  gentlemen, 
because  I  knew  that  all  the  diflTerent  brnnehes  of 
insttillalion  would  be  properly  represented  by  tbcm. 
There  was  the  telephone  insulation,  telegraphic  insula- 
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T^iTcrimfu     T^^-aznitnz      :r     :ne     faoeCL     ^-     ihai    the 

trLJ;!::;^"  i  -t-rrrr.  Ni^^"*  "ie  7T::ts:m*  lie  bive  been 
ii£"incri  rf  int  ^Tu;r"nu:t  :c  3tt  C:aixrr:ee  xne  ven" 
-■i_  ^£  "  f^iirii  r^^c•^H::3-  "^=i^  £»  I  -^J  received  a 
iicmriir.ciir-ic  rit  rv  :  Ls:^  xnzrt  :ie  rDe^dr:^  o!"  the 
Cc-trz:<:T:  i:i*::r;r  11:7  itpdLMn.  :ir  riit  scrpcd- I  as:  led 

?.:_  tziir  :i±i*r  ^^t-zi-iKr-^  ;c"  ^i*  ciiE^rfrre*  ^3iy  he  in 
tiixTL^"  "='t  fiiirr-i  Tir^ozct  X*  zryi^izL  Tbe^y  miv  not 
ia"t  rf*^i"  ri  iU-:5'L:-'i'r-:  i>:ciwi  Z-  tz^^i&c  :iein  to  give 
trt  r=T*:rt  :i*ir  ir:e:r:rcc  r:  ies^e-res.  I  Oi>  =0?  iee!  as  if 
-±-iZ  :  :rrrr-TT~  Ti»:^-i  re  i:2f*:b£r£ed.  Tbey  are  all 
riT'i  ^■t-  i^--  r^e-  I  1:=  5»--ii=rx  *w  ^be  cithers,  I 
tz:"""  =7"=el:"  t:  r-e  me;  TbedDer  I  xm  gcac^d  :n  that 
f:rtr=:z  =1.^:  r-*  :"::^c  -'zr-  Imr-^i^  scs^tst  that 
Oic  s.'Li.r   frru'i   r^  .r.-.v:ei  ::  rie-ir^Er:  itm  and  to 

:':r  z^rziirrr.rrz  1  -tj^irz.  =.>  if  ::szjCy  the  cas*  with  chair^ 
nir-   ::"  ;:  — r!:r::tf,  r«t  f:nrly  :;■  he  a  bead,     Ther^ 
rrr^^-   zt  i  Z'z^.--  r.z-     ^»Vc  j^r."::  =:ake  roun^-robinS 
:n  c:n::r.!Ttetf-  "r-t  rver^r  :r-crr_r^r  ■::"  that  commrtiee  is 
^'','z''.  £■:   :;  r-iii -arrk.  ir.l  I  :r_:r_k  thai  the  Ccnvenrion 
wc-'i  re  '.er;.'  z7.-^c'r.  re"t£:ec  ry  ^retting  the;r  expe* 
ntr^Lt.    £nc     I     hrr^     :hj:    the     next    report    oi    this 
C'"yr,-.er-t:'jn.   vh:*:h   ^\:!1   rx    court   be   brought  out  in 
*:xct:\li:rA  T^iylt:  by  u:c  Secretary,  ^^p plemenled  by  the 
ca^h    £<.7:;*Ttsnce    rh^t   we    receivcJ    today,   which    will 
---raMc  us  to   publish  a  nr.e   report,   will  be   tum:shed 
with  a  report  on   in>.;!s::f..n   that  will   be  ol'  benetit  to 
this  Convention  and  that  uii!  be  scmething  oi  an  honor 
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to  American  electricians  for  its  thoroughness  and  full- 
ness, and  I  hope  that  it  may  be  a  type  for  (ucure  rcpons 
that  may  be  submitted  to  this  Convention.  I 

Mr.  Dk  Camp:   1  agree  with  Dr,  Moses  in  thinking 
that  that  committee  should  be  continued.     There  is  a 
great  dcM   in   it   for  discussion    and   which   should    he 
brought  out  in  the  course  of  some   paper  which  could 
be  presented  to  the  Associntion  before  the  close  of  this 
meeting   which   the  members  of  this  committee  will 
have  ihc  benefit  of,  I  suppose^  when  the  reports  of  the 
Association  are  published-     There  is  a  great  deal   in 
diat    report  which  will  come  under  the  head  of  our 
anderground  disciissiions  as  well    as   the   report  on  our 
o\-CThcad  lines.     I  will  therefore  move  at   the   elosc   of 
thi«  discussion,  if  there  is  to  be  ^ny  on  this  particular 
report,  that  the  committee  be  continued  as  it  is,  to  report 
Uthe  next  meeting  of  the  Association. 
The  motion  was  seconded  by  Mr,  Lynch  and  carried, 
Mr.  LK<;«i-nT:     I  wish  to  make  simply  a  suggestion 
which  occurred  to   me  as  this  paper  was   read.     It  is 
<^oubtles  a  suggestion  which  has  arisen  in  the  minds  of 
members  of  this  committee,  but   it   is   barely  possible 
that  it  may  not  have.     'I'hat  is  the  effect  upon  a  lead 
Covered  cable  ol  a  siiort  kink  in  the  cable  or  of  a  dent 
iftlhe  lead — the  compression  of  the  insulation  whereby 
■^insulation  Js  rendered  abetter  conductor,  and  so  at 
That  point  there  is  a  better  opportunity  for  the  current 
to  leak  out-     I   suppose  that  has  occurred  again  and 
again  to  members  of  the  commitlcc.     In  the  matter  of 
insulation  it  seems  to  mc  that  would  be  a  good  point  to 
coasider-     The  same  of  course  should  be  considered  in 
fcspeet  to  other  insulations  besides  the  lead  coverintr. 
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There  isoncolhcr  point  that  occurred  tomy  mind  inihc 
rending  of  the  report  Ihnt  possibly  might  properly  cotnc 
undcM"  the  consideration  of  some  other  paper.      I  notice 
Prof>  Thomson  referti  to  the  high  potential  of  the  altci^ 
nating  current,  and  the  point  is  wliellier  lIiHt  matter 
been  considered  as  to  whether  it  is  as  high  a  poten 
as  is  reckoned — as  one  thousand  volts,  whether  or 
the  potential,  instead  of   being    one   thousand  volts  is 
not  live  hundred  vohs — 1  do  not  refer  to  the  potential,    ■ 
I  refer  more  particularly  to  the  action  of  the  insulation 
■^whether  or  not  the  conductivity  of  the  insulation  ijjm 
not  recjuired   to  carry  a  currtMU  of  five  hundred  vollsn 
rather  than  one  thousand — whether  it  is  not  an  average 
between  no  current  and  full  current,  and  whether  tha^ 
does  not  account  for  the  fact,  which  I  understand  to 
a  fact,  that  with  the  Wtstinghousc  alternatiug  curr< 
they  have   put   underground    a  number  of  their   lea 
covered    conductors    with    good    results— whether 
result  is  not  due  to  the  tiict  that  there  is  less  requir 
of  the  insulation. 

Mr.  RrcE:     If  I  am  allowed  to  answer  Dr,  F^e^gel 
on  that  point  I  would  say  it  is  just  about  the  other  way- 
The  potentiiil  that  the  insidntor  h:i^  to  stand  on  a  thoL 
sand-volt  ultcrnating  circuit  is  two  thousand  volts,  ji 
about  double   what   it   would  be  on  a  direct   currci 
That  is  occasioned  by  tlie  wave  jjoing  up  for  two  thot 
sand   volts  and   then  going  down  to  zero.     When  yc 
say  one  thousjind    ^otts  it  means  an  average  of  oi 
thousand  volts,  but  for  :i  cenain  period  of  time  that  has 
to  go  to  two  diousancl  volts;  it  makes  an  average  of  one 
thousand.     Perhaps   the    reason   we   do   not   have   any 
more    current   wiUi   llic    alicrnating    current    Uian 


direct  is  thut  thtrrc  is  no  Jiclivc  kick  tu  xpirak  of  on  a 
dtsnaption  of  the  linej  whereas  with  a  direct  current 
there  is  quite  a  kick. 

Mr.  Leggett:  Wil!  you  allow  mc  to  speak  of  a 
personal  matter  for  an  Instant?  This  gentleman 
addressee!  mc  as  Dr.  Lcggett  and  I  have  been  addressed 
BO  by  nearly  every  member  of  this  convention  at  timc3. 
Now,  ihc  title  is  all  right;  I  would  be  very  glad  to 
carr\^  it;  but  I  have  a  brother,  a  Dr.  Leggett,  who  is 
quite  eminent  in  his  profession  as  a  patent  attorney*  :tnd 
1  am  afraid  I  am  stealing  his  thunder. 

Mtt.  Rice:  1  would  say  that  I  am  ortenaddrxrssedas 
professor,  but  I  remain  mister. 
Tiiit  Presiobst:  ^ootor  Moses.  (Laughter.) 
Dk.  Musics:  Mister  President,  (Laughter.)  I  am 
g!ad  that  Mr,  Rice  has  spoken  on  the  question  of  the 
excess  of  potential  above  the  general  average,  nnd  also 
that  Mr.  I-cggett  has  called  attention  to  the  fact.  IC  is 
a  mere  hypothesis  that  the  potential  rises  to  two  thou- 
sand volts  because  in  measuring  those  currents^  Prof. 
Rice  will  bear  mc  out  that  he  has  never  seen  indications 
vith  an  alternating  current  of  a  thousand  volts  potential, 
't,  therefore,  simply  becomes  a  hypothesis.  Because 
the  current  goes  to  zero  and  rises  from  zero,  it  is 
Supposed  that  the  average  must  be  one  thousand,  and 
(hat  the  extremes  should  he  zero  and  one  thousand. 
But  there  is  r%o  evidence  of  that  fact  whatever-  It  is  a 
*Uiniisc  and  it  would  he  a  very  important  thing  for  this 
Committee  to  bear  that  in  mind,  and  the  Secretary  in 
making  notes  of  these  things  would  oblige  us  by  send- 
ing to  the  Chairman  of  the  Committee  these  points^  so 
lliat  they  may  be  worked  up.    They  are  very  important 


to  he  known.  I  niy««lf  am  pleased  to  hear  tl 
suggestion  of  Mr,  Lcggctt  lliat  tlic  condcnsatioa  of 
lead  covered  cable  may  act  somewhat  in  the  light 
points  in  static  discharge — 

Mr.  LKGCiETr:  My  point  on  that  went  a  liltlc 
further — the  compression  of  the  insulation  itself.  For 
insr^ance  carbon  chip!%  will  form  a  very  excellent  resist* 
ance  for  the  passage  of  the  electric  current,  yet  if  yow 
compress  those  carbon  chips  tlicy  become  a  good 
conductor.  The  question  is  whether  the  compression 
of  the  insulation  by  the  kink  in  the  wire  or  by  the  bend 
in  the  wire  does  not  serve  at  that  point  to  make  the 
insiitation  it  better  conductor. 

X>H.  MosKs;  I  would  say  that  perhaps  ihe  cflcn* 
pression  at  that  point  will  be  extended  as  a  pressure  in 
the  liquid,  because  these  insulating  materials  Arc 
extended  uniformly  throughout  a  constdenible  area  qt 
mass  in  the  neighborhood  of  the  compressed  point;  so 
that  the  pressure  would  be  distributed  very  evenlv 
there-  In  the  telephone,  for  instance,  when  the  carbon 
button  IS  compressed,  i^  it  not  possible  thar  the  cdin- 
pression  extends  throughout  llie  whole  mass,  and  thf 
multipliciiy  of  point*»  brought  into  varying  contact 
produces  the  effect  we  seek;  so  that  the  compre^M^i^ 
may*  as  I  say,  be  extended  through  the  whole  mass.  1 
think  since  there  is  an  induction  taking  place  at  each 
reversal  of  the  current,  that  the  point  of  pressure  migW 
be  the  one  most  dangerous,  and  the  one  which  sh^^uli 
be  very  carefully  looked  after 

Mr.  DeCamp:  I  cannot  claim  any  practical  cf 
theoretical  knowledge  as  to  this  alternating  current.  ^ 
will  simply  put  myself  in  the  position  of  an  nskcri 


questions.  [  have  f>;cncrally  understood  xhM  one  of  the 
difficulties  in  maintaining  perfect  insulation  with  direct 
currents  is  not  in  the  obtaining  of  insulation  to  cover  a 
given  number  of  volts,  if  Ihey  are  constant,  but  to  pro- 
vide against  what  I  understand  is  a  reactionary  ctjrrcnc 
arising  from  various  causes.  Dr.  Moses  states,  and 
therein  agrees  with  Prof,  Rice,  that  the  alternating  cur- 
rent runs  from  zero  to  two  thousand  volts.     I  am  also — 

Thk  Phesioent;  Mr.  Rice  slated  that  the  current 
ran  from  zero  to  two  thousand  vo!t5,  but  Dr.  Moses 
stated  that  was  a  hypothesis,  and  that  there  was  no 
proof  of  it. 

Mr,  DeCamp;  There  was  nu  proof  uf  it.  Well,  it 
is  a  case  of  ••  not  proven  ";  but,  do  we  stand  convicted 
until  it  is  proven? 

Mk.  Rick:  The  burden  of  proof  will  have  to  be  ori 
Dr,  Moses, 

Dk.  Moses:  We  stand  as  to  that^  as  Faraday  says 
wc  always  should  stand  in  the  face  of  an  hypothesis^- 
with  a  suspended  judgment.    (Applause.) 

Mr.  DeCamp:  It  has  been  demonstrated  to  every 
inanng[er  of  electric  light  that  grounds,  either  nlight, 
intermittent  or  con:stant.  arc  pretty  sure  to  bedevclopcd 
by  any  reactionary  current  which  is,  incidentally  or  in- 
tentionally, created  on  that  circuit.  I  think  that  that  is 
correct.  That  of  course  is  not  only  liable,  but  certain 
to  create  the  particular  grcmnd,  but  it  is  likely  to  create 
"others.  It  just  occurred  to  me  th.nt  if  this  alternating 
current  is  of  that  nature,  that  it  is  a  constantly  reaction^ 
ary  current, — continuallj'  so — and  bcncc  my  coiic1u:^ion 
would  be  that  the  diHiculty  of  insulating  against  that 
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kind  of  t'lirrcnl  would  be  grciitcr  ihtn  thaluf  insulalin 
against  a  constant  currcnt- 

The  Presidext:     Will  you  permit  me  to  inicrrupt 
you  a  moment?     A  paper  has  been  prepared  by  M 
Sh.iMenbcrgcr,   entitled   "  The  Enerjry  of  Alternatir 
Currents/'     This  paper  will   be   read   to-morrow;   ar 
this  discussion  will  perhaps  then  be   more  appropriaC 
than  it  J!i  notv* 

I>R.  Mostis:    Then  I  have  nothing  further  to  say  a( 
present- 

Mr.  Eustis:    With  regard  to  underground  wires 
wish  to  mention  a  little  result  that  came  to  my  notice 
some  time  ^ince  which  may  be  of  some  use  to  the  Con- 
vension.     In  Prof.  Thomson's  paper  he  states  that  aftcn^ 
the  cables  iite  unec   laid,   they   are   nut   then    liable   t^^ 
mechanical  injury,  owing  to  the  mechanical  covering 
outside.     But  I  know  of  one  particular  case  in    vrhich 
the  insulating  wires  were  laid  in   a  wooden  conduit, 
underneath  a  railrond  track-      The  conduit  wns  nhoul 
gfx  inches  square  inside  measurement  atuI  three  or  four 
wires  were  laid  in  there  loosely-     Every  time  it  rained 
the  water  from  the  side  of  the  tracks  washed  more  df^M 
less  through  the  conduit,  and  carried  with  it,  1  presume^ 
some  sand.      At  alt  events,  after  the  wires  had  bcCK 
laid  there  about  two  years  the  insulation  was  found 
be  destroyed;  and  on  drawing  the  cables  out  it 
found   to    be    due    almost    entirely,    as    far   as    out^id^ 
appearance   went,   to   purely   mechanical   injury.      The 
only  explanation  I  can  see  for  that  was  the  fact  th:it  a^^ 
the  heavy  trains  went  over  this  condtiil  they  comprcssc^H 
the    ground,    and  the   cables   being  laid  as   it   were 
suspended — owing  to  its  own  stitTness,  it  being  a   N<^^ 
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2  Brown  &  Sharpc  wire,  the  two  wires  slipped  by  each 
other,  and  the  gradual  chating  of  those  two  wires,  one 
upon  the  f>ther,  was  what  cut  the  insulation  through- 
If  any  one  has  had  a  simitar  experience  1  think  it  would 
be  a  benefit  to  the  Association  if  he  would  slate  it 

Dk.  Mosrs:     I  would  liko  to  ask  if  those  wires  were 
suspended. 

Mr.  EusTis:  They  wcro  simply  laid  loose. 
Dk.  Moses:  Not  even  holding  their  own  weight? 
Mr.  EtJSTis:  They  were  simply  drawn  into  this 
box  loosely;  and  they  were  undoubtedly  full  of  kinks 
allhc  time.  My  idea  h  that  as  the  box  gave  from  the 
weight  of  the  trains*  the  wires  being  loose  in  the  box, 
Iwcause  of  their  own  stiffness,  would  spring  by  one 
anollier,  the  two  wires  bending  differently, 

Dh.  Mosr.s:  I  would  like  to  mention,  in  connection 
with  that,  some  curious  facts  that  came  to  my  attention 
jcsterday,  and  which  were  told  to  nie  while  several 
ncmbers  of  the  committee  were  being  hospitably 
entertained  by  the  gentlemen  here.  We  were  visiting 
the  Westinghousc  works,  and  saw  a  very  large  trip 
^^  dimmer;  and  when  wc  were  up  in  the  cozy  office  we 
"ci>uld  hear  that  rebounding  and  shaking  the  founda- 
tions with  a  force  that  was  quite  terrific.  One  of  the 
gentlemen  cited  a  fact,  and  a  very  interesting  one  il  is, 
'oshow  how,  under  repeated  blows^  material  may  be 
projected  tlirou^h  a  mass  of  other  material.  These 
^iiglu  vibrations  might  very  easily  cause  the  abrasion  of 
'^e  outer  covering  of  two  wires;  for^  when  the  trip 
(lommcr  falls  upon  an  anvit,  if  an  iron  scale  gets 
between  that  and  the  anvil,  the  iron  scale  can  be  forced 
through  the    body  of  the  anvil  and  come  out  at  the 
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lower  side;  as  is  said  to  be  the  experience  of  many  iron 
workcn^  in  Pitt<%bur^h>  It  is  a  very  interesting  tact,  i 
Icncw  that  if  a  ball  of  iron  be  put  upon  a  solid  barrel  of 
rosin  it  will,  after  a  while,  be  found  at  t)ic  bottom — lis 
weight  actint^  upan  the  viscous  mass,  causing  it  gradu- 
ally to  descend  through  it.  And,  as  tor  instance,  tl^| 
impression  of  certain  strong  intellects  may  be  felt  ove^^ 
very  large  bodies  of  men,  by  persistent  action — as 
Vnow  occurred  in  one  very  particular  case  that  I  w 
not  cite.  But  that  is  a  vcrj-  interesting  feet  It  a 
recalls  to  my  mind  a  fact  which  I  had  the  pleasure  of 
stating  at  the  last  meeting  of  the  Association — that  | 
among  Ihc  cables  of  the  Brooklyn  bridge  there  arc 
some  hard-drawn  wires  that  arc  ;ilways  being  though^ 
of  by  the  constructors  of  th^t  bridge,  because  they  zx^M 
afraid  that  with  the  gradual  stretching  of  the  cable  * 
those  hard-drawn  wires  will  be  less  effective  than  the 
softer  cnc.H,  and  ultimately  so  great  ;t  strain  will  cor 
upon  them  that  they  will  be  ruptured.  So  tliat  a  vet 
sntail  action^  long  continued,  may  produce  just  tt: 
results  that  he  speaks  of. 

Mr-  EiSTis:     \Vith  regard  to  the  matter  of  the  seal] 
going  through  the  anvil,  I  will  say  that  in  this  parlicuU 
case  the  abrasion  takes  place  for  lengths  qf  about  si] 
inches,  or  twelve  inches,  at  dtffcrcni  places  throughov 
the  whole  length  of  the  wire,  and  extending  a  distanoj 
of  something  like   titty  lcel<     There  would  be  piac* 
eight  inches  in  length,  where  the  outside  covering  wi 
completely  chafed  through,  evidently  from  somechang 
of  that  kind.     What  it  is  caused  by  wc  do  not  kno* 
In  other  places  the  insulation  was  perfectly  inlact- 

Mk.  Uk(>ok:5:     The  results  of  this  alight  jar  or  coi 


cussion  can  onl^-  be  seen  after  a  time.     This    matter 

was    brought   to    my    notice    the    other    day   by   the 

Pennsylvania  Railroud  Compuny,     They  had  laid  three 

cables  in  a  wooden  Imix  on  their  elevated  road.     The, 

boxes  arc  perhaps  (bur  inches  square,  and  are  securely 

closed.     It  was   found  after  a  while  thai  the  cables 

began  to  give  way-     They  opened  the  boxes  and  (hey 

found   that  where  thev   were   laid  on   the  Iwttom  bonrd 

of  the  box  the  cablt-s  had  worked,  bv  reason  of  this  jar 

about  halfway  through  the  board:  and  it  had  taken  ihc 

covering  off,  greatly  to  their  surprise,  so  that  the  insuia- 

lion  was  laid  bare.     I  have  seen  that  and  heard  of  it  in 

London,  where  ihcy  run  the  pipes  on  the    overhead 

ways,  even  on  those  made  of  bricks  or  of  solid  masonry^ 

this  continued  jar  will   in  time  be^in   to    affect   them. 

So  tliat  it  i:^  well,  wlien  anything  of  that  kind  is  laid,  to 

have  it  away  from  anything  like  concussion,  although 

the  concussion  may  be  but  small  in  amount, 

Mr,  Sperrv:      Inasmuch  m  Mr.  Sunny,  who  has 

had  a  large  experience  in  handling  high  potential  direct 

currents  underground   is  with  us  to-day,  and  as  this 

nutter  of  insulation   is  a   very  important   matter,  and 

^ybody  who  can  give  us  light  upon  it  should  be  heard, 

I  suggest  that  Mr,  Sunny  give   us  the  benefit  of  his 

«tpcriertcc-  I 

Mr.  Sunny:     My  connection  with  the  electric  light 

business  has  only  been  for  a  short  period;  and  I  do  not 

^r\oyK-  that  I  am  well  enough  acquainted  with  it  to  spe:ik 

On  the  subject.     \Vc  have   had    some  experience   with 

undej^uund  cable:&;  and  I  have  made  some  nienioianda 

\  indicating  the  results  of  our  experience  which  I  intend 

I  to  present  when  the  discussion  of  underground  cables 
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comes  up,  as  I  understand  it  will  in  a  day  or  two.  I 
would  like  to  state^  however,  in  reply  to  Mr-  Leggett's 
question  as  to  the  effect  of  a  dent  in  a  lead  cable,  what 
the  etfects  are  upon  insulation.  We  have  to-day  a  large 
number  of  burn-outs  in  our  lead  covered  cables;  and  I 
have  been  investigating  a  few  of  them,  and  I  find  as  a 
rule  that  the  cable  has  burned  out  at  a  point  where  the 
surface  \vas  perfectly  true,  and  where  there  were  no 
indications  of  mechanical  injury-  On  the  other  hand, 
in  pulling  out  cables,  which  have  been  destroyed,  we 
have  found  portions  of  them  where  the  mechanical 
injuries  have  been  go  great  as  to  completely  clean  the 
lead  off  of  the  insulation,  leaving  the  insulation  ban;d> 
There  was  no  indication,  at  the  point  where  the  lead  was 
bared  off,  that  any  leak  of  the  current  occurred  at  that 
point.  The  facts  that  I  have  embodied  in  this  short 
report  are  at  the  service  of  the  Convention, 

Mr.  Lkck;ett:       I    would   like  to  inquire,  in  those 
cases  where  a  leak  occurs,  whether  that  leak  is  apt  to 
occur  at  a  point  where  the  wire  crosses  above,  orinthe 
vicinity  of  steam  pipes,  or  any  other  hot   pipes, —  one 
which  would  be  caused  simply  by  a  difference  in  the 
expansion  of  the  copper  and   lead,  whereby  one  wire 
would   be  caused   to  force    itself  against   the   other,  or 
compress  the  insulation  between  itself  and  the  other. 

Tirii:  Pre8Ioi;nt:  If  the  gentleman  will  excuse  me 
for  interrupting  him  I  will  say  thata  paper  on  the  under- 
ground s\stem  will  be  presented  by  Mr.  Leggett,  and 
another,  as  I  understand,  by  Mr.  Smith;  and  this 
discussion  will  more  properly  come  up  after  the 
presentation  of  these  papers. 
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Mr.  Leagett:      That   paper  will  be  read  by  my 
arother. 

I  The  President;  One  paper  will  be  presented  by 
Mr<  I-cg^ctt  u(  Detroit,  and  another  by  Mr,  Smith ;  and 
this  discussion  will  come  very  properly  then.  You 
will  excuse  mc  for  interrupting  you,  and  suggesting  a 
postponement  of  tliis  discussion,  because  thediscusstun 
would  last  a  year  to  carry  it  through,  I  declare  thedis- 
cuHsion  on  this  paper  ended;  and  the  next  piiper  to  be 
Tciid  is  one  written  by  Mr.  Lnngc.  As  he  is  not  here  I 
will  ask  Mn  Martin  to  read  the  paper  of  Mr.  Lange. 

IW   CAN   WE   PROTECr   OUR    WATCHES  AOAtNST 
THE  INFLUENCE  OF  MAGNETISM; 
iha\'e  been  invitefl  to  deliver  tr>  thist  ennventinn  an 
Aodrefis  on  the  influence  of  electric  currents  upon  sinall^ 
nugnctie  matter.     I  can  comply  with  this  request  in  no 
better  way,  perhaps,  than  to  devote  myself  especially  to 
the  discussion  of  this  subtle  inHuence  as  applied  in 
lUiticular  to  the  delicate  mechanism  of  our  watches. 
Even^'man  among  us  has  doubtless  been  often  impressed 
with  the  idea  that  absolute  aecunu^y  is  the  most  desir- 
able quality  a  time-piece  can  possess;   that  reliability  ifl 
most  essential  to  render  efficient  a  guide  so  frequently 
consulted  as  the  watch.     You  will,  therefore,  acknowl- 
edge the  real  imp<»rtancc  of  the  tjiiestinii  as  to  how  \vc 
can  best  protect  our  time-pieces  from  the  influences  of 
tt  magnetism  that  must    render  them    inaccurate    and 
onreliable.     Since  the  introduction  of  powerful  dynamos 
bas  taken  place,  in  large  electrical  establl?^hmenls,  and 
in    many    buildings     supplied     with     independent     and 
Ittaratc  lighting  plants,  it  has  become  evident  ttiat  the 
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i~-  T.i=*:*T^  T-t^ier  sz^-  Terries  x ^ocs^aniiy  einpIo\'ed 
r^ar  tZ'T  frira^'!'*  :r  iclj  Tisfri-r?  to  the  works,  it 
=iiii±T*  =?>"  .  ir*  '^i^  ^*-7  —  iwcome  ma^etized. 
Ozcc  :j^icr  tz^  ^zjEziciLvt  ::"=^i£=cdsiiu  the  nme^pjeces 
n:^"  ieT%"  i-i'iz  ^hiT  ri-i  erii-cti  oi'  it-  by  either  losing 
:r  £*;z;i:s  lim-e,  :r  Kirririg  iltc^ctber;  2nd  the  cause 
v.iTf ::  i=  5~jz-  fr:=i  its  r^ry  zAr=re-  as  would  be  liable 
t:  zzzil-t  f'tz.  iz  ei7"er:  wi:c^  niiier  to  remove-  The 
id-'tr.zii^'.^z'rici~  in  :i5  =::-cem and  ma«ilbld  branches 
*::'  ur-ir.'  li-i*  :':rced  ur-:n  :i>  the  importance  of  this 
cueit::":  K:w  cin  "»"e  prevent  this  ma^etism  froni 
z^:r.:r.z  i  iania^ng  i-nuence  upon  our  watches?  or,  if 
t.jZ  prevcr.Tcd.  h:-w  car  we  best  and  most  speedily 
repair  :he  Carnage  dozer 

Let  us  no:  Ii:-:»k  -jp-in  ih:s  question  ligfady,  but  rather 
:r_  a"  earzestnes?.  Let  \is  bear  in  mind  that,  while  the 
P'-^werru;  iiynan:o  in  ihe  en^ne  room  of  the  manufec- 
Vjry.  the  b'^sir.e^s  h  .-jse  or  the  ocean  steamship  xn'^^ 
forth  ::.s  ciirrez:?  :hr-:-ugh  mazy  lines  to  furnish  light  or 
p'jwvr,  :t  sends  forth  also  a  very  different  influence,  and 
oni.'  that  makes  mischief  with  the  watch  carried  by  the 
cn;j:ncc'r  or  electrician,  the  visitor  to  the  works,  or 
the  '-aptain  or  pilot,  who  may  happen  to  approach  for  a 
moment  within  the  influences  of  such  a  dynamo-  Let 
us  not  for;£et  that,  in  the  latter  event,  serious  results 
ma\  follow,  for,  by  the  captain's  chronometer,  in  con- 
junction with  the  compass,  the  great  ship  is  sailed.  We 
hhoulc!  bear  in  mind  that,  in  the  manufacture  of  our 
best  watches,  the  object  of  the  maker  is  to  confirm  in 
the  smallest  space  possible  the  greatest  strength  and 
durability-     In  order  to  accomplish  this  object,  he  finds 


it  necessar)*  to  use,  for  the  principal  parts  of  the  watch, 
hardened  steel,  a  material  decidedly  susceptiblo  to  the 
influences  of  mngnctism*     The  hair-spring  and  the  bal- 
ancc-whccl — vital    parts  of  the  watch — arc  thus  most 
irequcntly  constructed;  and,  even  though  the  balance 
be  made  of  a  combination  of  mctils,  the  steel  in  the 
little  points  on  the  wheel  may  be  attracted  to  the  little 
steel  screws  necessary  to  p<?rfcct  (irmnes*;  in  the  larger 
mechanism  of  the  watch;  for  these  screws  may  be  very 
readily  charged   with   magnetism  of  sufficient   force  to 
be  long  retained  and  to  exert  a  continual  influence  over 
Dther  magnetic  matter.     The  cscapement-whecl — like- 
wise of  steel  if  durability  be  desired — becomes  easily 
magnetized,  also,  and  its  movement  is  seriously  retarded. 
Thea   the    hair-ftpring,   with    it%   delicate    CQiU   clo^e 
together,  may  be  no  polarised   Ch:it  the  coils  on  the  -side 
"Jcxl  to  the  nearest  steel   screw  will  all  adhere  to  each 
other,  and  play  havoc  with  the  motion  of  the  watch. 

*rhus  our  very  best  time  pieces  are  most  susceptible 
to  this  influence  which  may,  and  often  does,  retardthem 
to  the  extent  of  se\*eral  hours  in  a  day. 

In  my  work  as  an  investigator  of  this  subject,  whicte 
'^Qs  extended  over  a  period  of  several  months.  I  havjl 
tound  tiirec  separate  solutions  of  the  problem:  First, 
to  have  the  watch  nvicle  of  material  that  cannot  be 
inagnetized;  second,  to  enclose  the  works  in  an  iron 
<=as€,  so  as  to  shield  the  vita!  parts  of  the  watch;  and 
^nird,  to  apply  clIiLient  means  to  demagnetize  the  watch 
that  has  not  been  favored  with  the  safeguardfi- 

^'ith  regard  to  the  first  solution,  I  have  had  occasion 
to  experimentally  test  its  efficiency.  I  have  applied  the 
*^osi  complete  magnetic  tests  to  watches  made  by  a 


—  278  — 

well-known  watch  company,  which  was  claimed  to  be 
perfectly  free  from  all  magnetic  influences.  The  hair 
spring  and  balance-wheel  of  these  watches  are  made  of 
paladium.  I  have  no  hesitation  in  saying,  after  subject- 
ing these  watches  for  three  months  to  the  strongest 
magnetic  influences  in  the  Westinghouse  Electric  Works, 
that  their  claim  to  recognition  as  non-magnetic  time- 
pieces is  fully  sustained.  I  have  had  one  of  these 
watches,  perfectly  timed  to  run  with  another,  and 
subjected  the  two  to  opposite  extremes  as  regards 
magnetism,  yet  discovered  no  deviation  in  their  time 
keeping.  The  one  was  wholly  free  from  the  possibility 
of  magnetic  influence;  the  other  was  running  at  a  point 
between  the  pole  pieces  of  a  most  powerful  magnet.  I 
have  watched  both  of  them  closely  for  weeks,  without 
being  able  to  detect  any  difference  in  their  time- 
Taking  the  hair-spring  and  balance-wheel  from  such 
a  watch,  I  have  placed  them  upon  a  little  cork  float  in 
water,  and  then  approached  them  with  a  most  powerful 
magnet,  without  being  able  to  detect  the  slightest 
motion  of  the  little  float  or  its  burden;  whereas  the 
ordinary  steel  hair-spring  and  balance-wheel  subjected 
to  a  similar  test  were  so  strongly  attracted  that  they  not 
only  moved  the  cork  float,  but  jumped  from  it  to  the 
magnet  instantly. 

While  it  is  true  that  the  screws  and  a  large  portion 
of  the  other  mechanism  in  these  watches  is  made  of 
steelj  yet  all  the  delicate  movements  in  the  works  are 
so  entirely  non-magnetic  that,  although  the  steel  parts 
should  be  charged  with  magnetism  to  the  highest 
degree,  there  would  be  no  perceptible  effect  exerted 
upon  the  running  of  the  watch. 
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Concerning  the  second  f^olution  of  (he  problem— that 
is  shielding  a  steel  watch  against  magnetic  influences 
by  enclosing  U  in  an  iron  tasc — I  would  say  th;il  I  hnvc 
not  personally  experimented  with  them;  but  acquuJnt- 
anccs  of  mine  entirely  competent  to  do  so,  have  yivc 
mc  an  excellent  idea  as  to  what  such  watches  are 
capable  of.  Watches  in  such  cases  have  been  very 
successful  in  resisting  the  ordinary  influences  of  the 
dynamo  rooms.  But  I  would  nut  advise  that  Uiey  be 
exposed  lu  llie  iunuences  of  very  strong  (icld^— 
because  in  that  case  they  would  be  magnetized  and 
lose  time. 

Now  for  the  third  solution  of  the  problenf:  Since  it 
is  true  that  comp;iralivcly  few  non-mugnctic  watches 
are  in  use,  and  that  there  are  a  great  n-any  of  the 
ordinary  watches  with  steel  work^,  the  question  comes 
up  naturally:  How  can  wc  best  dem»gnetize  the 
watches  if  they  have  become  injuriously  magnetized? 

An  old  way  of  doing  this  was  in  placing  the  mag- 
netized time  piece  in  close  proximity  to  a  dynamo,  then 
revolving  ihc  watch  rapidly  by  means  of  some 
mcch^inism  and  slowly  removing  it  from  the  magnetic 
Joflucacc.  This  is  a  very  unreliable  cure  at  best,  and 
in  many  hisiancx-s,  quite  inctfcctivc,  A  much  better 
method  has  presented  itself  to  mc-  I  had  occasion 
recently  while  constructing  instruments  for  the  alter- 
•^aiinff  current,  to  observe  some  facts  in  connection 
^ith  this  kind  of  current  and  its  pet^uitarilies,  which 
vtre  $uggcste<l  to  mc  as  being  entirely  available  for 
use  in  a  process  of  dcmagncti^^ing  watches.  In  sending 
*>  alternating  current  through  a  solenoid  and  inserting 
in  the  solenoid  a  hardened  steel  core,  I  found  that  by 
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breaking  the  circuit,  there  was  quite  a  positive  polai 
shown  in  the  core.  But,  on  the  other  hand,  by  insert 
the  core  and  then  removing  it  slowly  from  the  solenc 
without  breaking  the  circuit  in  the  latter,  I  lound  t 
the  steel  core  had  lost  its  magnetism  entirely-  Magr 
izing  the  core  as  strongly  as  I  might  before  t 
operation,  it  would  be,  as  I  discovered,  entir 
demagnetized  after  submission  to  the  process  describ 
Then  I  found  the  same  proposition  to  be  equally  true 
applied  to  a  whole  handful  of  steel  particles-  TI 
might  adhere  to  each  other  ever  so  strongly  before 
operation;  but  if  I  endeavored  to  pick  one  of  them  i 
of  the  solenoid  with  the  circuit  undisturbed,  the  st 
particle  would  come  out  entirelj'  alone,  wholly  < 
magnatized,  and  free  from  attraction  to  the  otht 
Then  I  tried  a  watch  whose  steel  pieces  wi 
thoroughly  charged  with  magnetismj  and  I  foi 
that  the  same  process  exerted  the  same  eff 
upon  the  watch  as  upon  the  steel  core  or  upon 
many  particles  of  adhering  steel.  It  was  uttc 
demagnetized  in  all  its  parts,  perfectly  cured  of 
magnetic  ailment.  It  would  be  unsafe  to  bring  sue 
perfectly-restored  watch  again  within  the  influence 
magnetism,  unless  the  owner  should  be  agaih  desin 
of  resorting  to  the  still  reliable  process  described.  1 
solenoid  need  not  be  described  to  electricians.  It  i 
very  simple  contrivance,  tilled  almost  to  the  top  w 
soft  iron  wire,  leaving  just  room  enough  at  the  top 
designed  for  the  purpose  described^  to  allowthe  ins 
tion  and  removal  of  the  watch  in  the  manner  not 
Any  person  can  apply  the  test  successfully,  and,  if  it 
in   a  jeweller's   store,   or  any    other    place    lighted 
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incandescent  lamps  supplied  from  altcrn^tting  current, 
the  person  need  only  remove  the  lamp  from  its  socket, 
insert  an  attachment  plug  in  ils  stead,  connecting  the 
current   with    such  a  solenoid,  dip  the  watch  in  the 
hollow  end  of  the  solenoid,  and,  after  leaving  it  in  there 
awhile,  remove  it  without  disturbing  the  circuit.     In 
this  way  ^  perfect  cure  for  magnetized   watches   might 
be  applied  in  any  store,  factory  or  other  establishment 
having  alternating  incandescent  lighting  plant.     In  con- 
clusion, I  have  only  to  say  that  the  first  solution  of  the 
problem  described  above,  namely,  that  of  getting  per- 
fectly non-magnetic  watches,  is  the  best  and  safest  one 
for  those  whose  limc-picccs  arc  liable  to  be  subjected 
to  mngnctic   influences,     I  may  aUo  add  that  the  third 
method,  or  cure   described,  demonstrates  the  wonderful 
resources    of    the    alternating    system     of    electric ily, 
which,  though  it  may  work  damage  like  other  systems, 
has   yet    within    its   own    qualities  a    perfect   curative 
power,  which  cannot  be  claimed  for  the  continuous  or 
direct  currenL 

Dh,  Mosus:  That  is  an  exceedingly  interesting  and 
.  valuable  paper,  and  one  which  [  think  will  be  highly 
■ppreciaied  by  the  representatives  of  several  of  the 
largest  watch  companies  in  the  world,  who  arc  now 
present.  It  was  at  the  last  meeting  of  the  Association, 
referred  to  as  a  very  important  matter;  and  we  are 
glad  to  know  that  Mr,  Lange  has  been  able  to  give 
us  a  means  of  overcoming  the  difficulty  which  is  at  once 
*o  thorough,  sosimple  and  s<*  ingenious-  I  had  intended 
to  call  attention  to  a  fact  wliich  he  has  dihUed  upon. 
I  have  not  read  his  report  but  I  know  th-nt  he  was  quite 
petenl  to  handle  the  subject.  'I'he  other  day  1  had  oc- 
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casion  to  s[H:ak  to  a  friend  about  an  experiment  that  I 
had  tried  an  the  previous  evening.  I  was  in  my  bedroom, 
and  took  my  watch  otTto  place  it  upon  the  bureau,  where 
there  was  a  little  compass  belonging  to  one  of  my  chil- 
dren, and  I  thought  to  myself  that  I  would  sec  whether 
the  watch,  which  was  said  to  be  protected  by  a 
magnetic  shield,  would  arfect  the  magnet.  Fortunately 
for  the  experiment  as  1  approached  the  watch  to  one  t»^^ 
the  poles  it  was  repelled,  and  thus  absolutely  prove<^| 
that  there  was  a  permanent  polarity  somewhere  in  my 
watch.  Had  it  been  simply  a  mass  of  iron  that  acted 
upon  the  poles  of  the  compass  majjnut  it  would  have 
aUmctcd  it  to  cither  pole;  but,  after  repelling  the  first 
pole  I  found  it  was  repellcdf  which  was  proof  to  meof  tlie 
magnetic  polarity  of  some  part  of  my  watch-  This  watch 
of  mine  has  given  nie  a  great  deal  of  concern.  It  was  pre- 
sented to  me  on  my  21st  birthday,  and  I  have  carried 
it  as  a  souvenir  on  account  of  its  havin;;  made 
mc  miss  several  important  engagements:  and 
I  would  do  anything  in  ihe  world  to  demafjnetixc 
it.  In  r88i,  while  at  the  Paris  Exposition,  I  men- 
tioned it  to  Mr.  Varley,  and  lie  very  kindly  took 
it  to  an  Edison-dynamo,  and  twirled  it  around  in  a  way 
to  reverse  the  polarity^  which  is  cquivalentio  alternating 
the  current,  until  ht*  got  away  some  distance  from  it; 
but  still  he  did  not  demagnetize  the  watch.  t  could 
not  understand  the  reason  of  this,  but  explained  it  to 
myself  in  this  way:  That  there  was  a  certain  amount 
of  magnetism  in  my  watch,  every  part  of  it  being  of 
steel,  and  that  certain  of  these  parts  were  lying  parallel 
to  the  lines  of  force  at  a  given  lime,  and  that  they 
attracted  the  magnetism,  and  n 
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balance  wheel.     But  to  continue  the  statement  of  mv 
experiments  1  mentioned  ihal  to  one   of  my   intelligent 
friends    in    New    York,    and    he   said  "show  me  thnt, 
because  I  believe  that  my  watch   is  taken   in   the  same 
way,  Itstoppedsuridenlylastnight.and  this  morning  went 
on  again,"     I  thought  it  a  very  important  matter  that  wc 
should  manage  togct  our  time-pieces  going  regularly;  and 
it  is  quite  evident,  because  of  the  reasons  advanced  in 
the  paper  which  has  been  read,  thai  this   should   be   so- 
So  I  suid,  "  let  us  see  what  is  the  reason."     Said  he, "  I 
opened   the  case,   some   time  ago,  to  sec  what  was  the 
matter.     I  found  that  the  watch  had  stopped,  and  in 
order  to  see  whfit  was  in  the  watch  to   mnke  it  stop,  I 
opened  it  with  my  pocket  knife,  and  perhaps  my  knife 
was  magnetic."     Said  I,  '*Let  us  try  it."     So  we  took 
A  needle,  and  floated  it  on  a  cork  on  waler^ — that  being 
a  delicate  compn^s  needle  with  which  to  test  for  magnet- 
ism.    He  applied  his  pen  kjiife  iv  it,  but  it  did  nut  wurk 
atall.     So  1  said:  *'  Who  made  your  knife?"     He  said; 
"Rogers"     Said    I,  "I   guess  it    is  a   pewter  knife." 
**No,"  said  he,  "it  is  a  steel  knife."     I  looked  at  it,  and 
Wrc  enough  there  was  Rogers'  mark  upon  it.  I  thought 
that  I  would  show  him    how  the  needle  would  whirl 
around  if  a  magnet  was  made  to  approach  it;  and  so  I 
took  out  my  knife,  which  I  knew  had  been  made  mag- 
netic by  one  of  my  children  a  short  time  before;  and  I 
brought   that   knife    near   the    needle;  but  it   did    not 
hi:iJ^,    Said  he:  "I  guess  yours  is  a  pewter  knife."    I 
said,  **Not  at  all;  it  is  a  Rogers  knife  too,"     I  thought 
to  myself,  how  is  this?     I  recollected  that  only  the  day 
wfore  I   had  been  between  the   poles  of  an  alternating 
niichine.     I  hid  wjl  tripped  over  it,  nor  was  I  throiva 
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fifteen  feet  axs'ay,  as  a  gentleman  is  rcportod  ^ 
hilt  I  was  merely  in  the  neighborhood  of  it;  and  profaj 
Lly  my  knife  had  been  demagnetized  in  that  way-  T] 
ohser\'atTons  made  by  Mr.  1-ange  in  his  paper  morea^ 
more  impress  upon  me  the  absolutely  essential  chi 
actcr  of  alternating  currents  for  all  distribution 
electricity  where  we  have  to  depend  for  life  or  for  t 
j^ifety  of  property  upon  the  compass  needle,  I  thil 
that  that  paper  points  Co  the  abandonment  of  fl 
continuous  current  distribution  of  electricity  on  boai 
steamships*  That  15  a  very  broid  saying,  but  I  thinlc 
will  be  proven,  or  supported,  by  the  facts  that  he  1^ 
mentioned;  and  thai  ;ls  soon  as  the  aUentiuii  of  tl 
owners  of  steamship  lines  is  called  to  it,  tiiey  W 
investigate  the  matter  and  verify  the  statement  ] 
experiments,  and  that  the  result  will  be  a  change  of  tl 
continous  current  machines  into  machines  producil 
alternating  currents.  That  is  a  most  important  thiis 
Bnd  may  be  the  means  of  saving  many  livi 
I  have  had  opportunity  recently  lo  sec  soin 
thing  of  the  carelessness  of  the  officers  and  5ail< 
on  ship-board  in  respect  to  handling  the  elect! 
light  wires  when  they  are  being  moved  out  of  tlie  w( 
They  do  not  seem  to  know  what  they  are,  or  wfc 
they  are  doing.  They  do  not  comsider  the  action 
the  currents  upon  the  magnets  that  arc  there,  or  that  1; 
captain,  in  hi<^  walks  up  and  down  the  decks,  is  rclyi 
upon  thost!  magnets  for  the  direction  of  the  ship,  i 
that  it  is  a  most  important  thing  that  wc  shoi:Id  get  1 
of  the  possibility  of  reversal  of  the  polarity.  I  th| 
that  (he  paper  which  has  been  read  will  prove  onei 
the  most  instructive  to  be  found  in  our  annual  proceti 
iiigs. 
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I  Mr.  Smith:  I  wonld  like  to  asl*  On  Moses  what 
lu'oulcl  be  the  otfcct  upon  the  ship  of  demngnctizing  the 
conipji8s.     What  mischicr  woultt  it  du? 

Dr,   Mosgs:     The  result    would    be    that    the  ship 

would  float  around  indefinitely;  they  would  lind  the 

needle  following  the  movement  of  the  ship,  and  going 

around  its  any  needle  would  if  you  blew  upon  it.     If» 

far  instiincc,  ynu  attempt  to   flont  a  needle  upon  water, 

and  come  close  to  it,  you   will  Hnd  it  darting  otT  like 

bacteria,   la  all  directions.     It  takes  ho   Itttlc  to  disturb 

it  when  tloating  on  wsiter  that  ^o  slight  a  cause  as  the 

Iwcathp  or  the  jar  of  a  closing  door,  will  move  it. 

Mr.  Kerr;  I  might  mention  the  fact  that  there  are 
^out  eight  needles  in  a  large  ship's  compass,  and  it 
would  be  hard  to  demagnetize  them  all  at  once. 

Mr.  Law:  I  quite  agree  with  Dr.  Moses  in  his 
experiments  !io  far  afi  he  has  gone,  and  I  may  state  that 
t  have  been  considerably  troubled  with  my  watch.  U 
has  a  shield  on  it;  but  I  will  guarantee  that  if  placed 
side  by  side  with  any  watch  in  the  room  it  will  interfere 
with  that  watch*s  movement.  I  mean,  any  watch  not 
pfopcrly  protected-  I  have  had  considerable  experience 
since  the  time  of  the  Electrical  Kxhibition  in  Philadel- 
phia. While  there  I  had  demagnetized'  hundreds  of 
watches  by  the  old  process  of  spinning  them  between 
■te  poles  of  a  dynamo.  But  be  very  careful,  gentlemen, 
%  doing  that  not  to  do  it  as  a  man  did  who  came  into 
the  station  one  ni^ht,  and  said,  '*  I  would  like  to 
<Jcinagnetize  my  watch  "  and  he  held  it  out  to  the 
■lyiiama— and  :soon  after  he  had  to  pick  it  up  all  round 
the  room.  I  went  through  with  a  process  ol  experi- 
oients  last  week  with   Prof.    Houston;  and  1   wish  to 


call  the  rcmnrkf;  which  he  miide  to  the  attcntio 
'those  who  arc  investigating  this  subject-  I  will 
stale  ihcm  in  detail^  but  Ihcy  referred  to  the 
experiment  of  turning  a  copper  disc  between  the  j 
of  an  clectro-raagnet.  That  copper  disc  willprodB 
current,  and  is  called,  1  believe,  Barlow's  wheel*  ! 
supposition  u'as  that  although  the  balance  wheel  oj 
watch  was  made  absolutely  non-magnetic*  still  if  pfi 
between  the  pules  of  the  dynamo  its  influence  wi 
aflccl  the  balance  wheel  the  same  as  it  did  j 
Barlow  wheel.  The  first  experiment  was  to  p 
the  watch  in  the  sale  at  the  works  for  U 
weeks.  It  was  a  watch  manufactured  by  on€ 
the  largest  watch  making  concerns  in  the  coin 
and  was  non-magnetic.  The  action  was  perfect; 
was  limed  everyday  by  a  reputable  watchmaker.  1 
the  watch  was  placed  on  the  poles  of  a  twen^  1 
Western  machine  and  remained  there  for  five  mini 
without  any  eiVecl.  My  own  watch  was  placed  bj 
side  of  it,  and  instantly  slopped.  Then  the  watch' 
placed  between  the  poles  of  a  Amoux-Hochhai 
dynamo^a  thirty  light  mnchinc.  The  armature  ' 
taken  out,  and  braced  up  by  wooden  blocks,  so  I 
come  right  between  the  poles  of  the  magnet,  i 
directly  in  the  strongest  tines  of  force.  Wc  put' 
dynamo  in  series — lamp  circuit,  and  the  watch  ^ 
placed  in,  and  allowed  to  remain  there  cmc  hour; 
lost  fifteen  seconds  during  the  time.  But  underst 
gentlemen,  that  it  was  in  a  most  powerful  influent 
probably  more  powerful  thnn  it  would  ever  be  ca 
upon  to  sustain  in  ordinary  use.  1  wish  Co  calr 
attention  of  those  experimenting  in  that  direction  i 
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a  view  of  ascertaining  if  they  have  discovered  any 
Action  on  the  balance  wheel,  even  though  it  be  non- 
ma^nclic,  upon  this  old  principle  of  Barlow's. 

1)r*   Mo&ks:     I   would  like  to  call  attention  tu   the 
first  experiment  ever  tried  and  the  one  which  led  to  Ihc 
discovery  upon  which  Faraday  has  built  that  immortal 
supers tructurc.     Arafjo  found   that  the    needle  of  his 
compass,   a  short  nc<?dle,  oscillated    too  quickly.     He 
h^d  the  compass  altered  for  some  purpose  or  other  and 
a  heavy  brass  plate  put  under  the  needle  which  dimin- 
ished  its  oscillations  about  one-half  in  a  given  time, 
showing  the  influence  of  even  a  solid  mass  of  metal 
upon    it — the   result  being,   as    afterwards  proven   by 
Faraday,  the  induction  o(  current  in  the  copper  disc 
^ndcr  it  whieh   reacted    upon   the   current   circulating 
ft^'ound  the  magnet;  so  that  no  mass  of  metal  oscillating 
*n   a  magnetic   field    will   retain   permanently  the  same 
^Umbcr  of  oscillations  per  second  rhat  it  had  before  it 
^amc  into  that  Held. 

Mr.  Garratt;     I  confess  that  Dr,  Moses  has  some- 

^ifhat  frightened  me;  and  1  think  that  perhaps  any  one 

who  has  occasion  to  *'gn  down  to  the  sea  in  5:hips,  and  to 

do  business  in  the  great  waters,''  might  well  feci  iilarmed 

if  he  were  to  assume  that  the   great  vessels,  which  are 

built  of  iron,  which  cross  the  ocean  with  their  freight 

of  tliousands  of  lives  and  million  of  dollars  worth  of 

property,  stood  in  any  very  great  danger  by  reason  of 

the  electrical  appliances  which  they  now  have.     I  know 

nothing  whatever  from   personal  experience  about  the 

eficet  of  dynamo   currents   upon   iron  ships,   and  more 

especially  the  induced  effects  of  currents   upon   instru- 

of  navigation;  but  I  am  informed  by  a  friend, an 


engin«r  of  experience,  and  in  whom  I  have  cnn6de 
that  in  some  of  the  great  ships,  which  are  covered  i 
a  perfect  nitni^Cfition  of  wires,  there  ha.s  never  1 
found  any  influence  whatever  upon  the  compassed 
the  electric  plant  which  lights  the  ship,  and  doc*  ai 
oTthe  mechanical  work  upon  it.  In  sayinfj;  that,  I  dij 
in  any  way  wish  to  reflect  upon  what  l>n  Moses 
in  regard  to  the  value  of  using  altt-mating  curt 
where  they  can  be  so  used  on  board  ship,  or  in  o 
places  where  wc  must  rely  upon  the  magnetic  nc< 
but  it  does  not  seem  lo  me  wise  that  it  should  go 
irom  this  convention  that  the  present  apparatus  w 
upon  steamships  is  one  of  very  great  danger.  Onbj 
the  Trenton  the  deviation  curves  of  that  ship  1 
worked  out  almost  every  day  for  a  time  after  the  I 
trical  appliances  were  put  on  board;  but  no  varU 
was  found  in  Ihc  compass  needle^  or  of  the  magnetize 
of  the  ship  itself,  or  of  any  part  of  it,  so  tar  as 
engineers  who  very  carefully  investigated  the  ml 
were  able  to  discover  resulting  from  the  dynamo  p 
which  the  ship  carried,  I  want  to  again  say  tliat  1 
not  intend  that  statement  as  a  criticism  or  reflection  ij 
what  wc  nil  must  rccognijic  to  be  the  very  valu 
remarks  made  by  Dr<  Mosca;  ordy  I  want  to  sug 
that  we  are  not  in  any  great  danger,  the  next  limd 
want  to  cross  the  Atlantic,  of  fetching  up  somewhere] 
Sandy  Hook,  after  wc  have  started  tor  IJveqi 
simply  because  wc  have  a  dynamo  on  board  the  shi 
Mr.  SiMtKRv:  I  would  like  to  a^k  the  last  spei 
if  it  is  not  a  fact  that  those  compasses  arc  provl 
with  heavy  masses  of  metal,  thus  forming  a  m^ljfi 
shield  around  the  compass? 
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I  Mr.  Garhatt:  1  should  be  most  charmed  to 
inform  the  gentleman,  but  he  muf:t  remember  that  I 
put  a  saving  clause  in  my  remarks,  and  thnt  was  that  i 
knew  nothing  whatever  about  the  subjict  upon  which  I 
was  speaking-     (Laughter-) 

r  The  Prksident:  In  order  to  reply  to  Mr.  Sperry*s 
<]uc&t]on,  1  will  ask  one  of  the  secretaries,  Mr.  Colvin, 

ho  was  an  officer  on  board  the  Trenton,  to  state  what 

e  fact  is? 

Mr-  Coi-Vin:  The  compasses  on  a  man-of-war  are 
iiirrounded  by  a  mass  of  metal  which  acts  as  a  shield. 
In  the  case  of  the  Trenton  compasses— the  case  to 
hicli  Mi.  Garrait  referred — \  had  ucca»ian  mvself  lo 
work  out  those  deviation  curves,  worked  out  on  this 
I  side  and  also  in  the  Mediterranean,  We  would  swing 
D  ship  and  take  the  bearing  of  the  sun  on  every  point  and 
^^vcry  half  point,  sometimes  with  the  dynamo  going, 
fand  then  with  the  dynamo  not  going;  with  certain 
lights  in,  and  with  certain  lights  out;  with  lights  going 
in  the  pilut-huuHc,  and  with  lights  rut  going  in  the 
pilot-houso-  We  had  a  torpedo  apparatus  there,  of 
which  I  had  charge,  and  the  currents  of  that  did  not 
aflect  the  compass  at  alt.  The  ship's  compass  is  com- 
posed of  a  nuinher  of  needles  or  bars  of  steel  on  the 
Under  side  of  the  card;  and  I  never  knew  any  variation 
in  those  curves  thitt  would  amount  to  anything.  The 
captain  of  the  ship  dues  not  walk  about  the  ship  not 
knowing  what  his  compass  is  doing.  He  knows  more 
about  that  compass  than  he  docs  of  his  own  mind;  and 
ft  is  worked  out  every  morning;  and  every  morning 
he  captain  takes  a  sight    for   the    longitude,  and    by 
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that  corrects  any  deviation  of  the  compass;  and  so 
is  pretty  sate- 

Dh.  Mosks:  This  is  a  very  interesting  subject,  if 
the  Convention  will  excuse  my  bobbing  up  serenely  so 
oi'tcn  about  it;  but  I  happened  to  be  on  board  a  Frcnc^H 
ship  when  there  vras  a  cro&Sf  and  a  iirc  started  which 
alarmed  liW  the  passenj^crs  and  oUtcers;  and  although 
wc  were  but  a  short  distance  from  Havre,  we  all  Ich 
verj'  nervous  for  about  an  hour.  One  of  the  wires  was 
torn  out  on  deck  throiigh  the  planks.  Now,  I  would 
like  to  ;isk  our  friend*  Lieiitvnanl  Colvin^  whether,  if  a 
wire  carrvin''  the  entire  current  from  the  dvnamo  thai 
was  conii>elent  to  supply  five  hundred  ^ixleen-canijle 
Edison  lamps  were  in  that  performance  brought  neari^f 
any  one  of  the  compasses  upon  which  the  captaift 
depended,  what  would  be  the  effect  of  that  upon  the 
compass — even  though  it  might  be  surrounded  by  a 
very  lurge  niasti  of  copper.  Does  he  think  that  it 
would  have  no  effect  upon  the  deviation  of  the  vessel 
from  her  course?  ^M 

Mr,  Colvin:  In  the  case  that  he  refers  to  the  cfft^F 
would  have  been  that  the  quarter-master  forward,  and 
the  quarter-master  aft  would  notice  that  their  compasses 
differed,  and  knowing  that  there  was  a  difference  the 
aft  quarter-master  would  go  forward  and  would  steer 
by  the  forward  compass- 

Dr.  Mosks:  I  would  like  also  to  insert  a  saving 
clause.  (Laughter.)  I  said  that  the  entire  crew 
captain,  passengers  and  all,  were  in  the  highest  state  of 
excitement  from  the  fire  that  was  on  board  ship.  We 
know  somL-  of  the  diHiculties  that  would  arise  under 
thobc  cireumstanccs.     Is  it  likely  that  there  would  be  al 
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such  a  time  any  comparison    of  the  accuracy  of  the 
compasses  ? 

Mr.  CoLViN:  On  a  properly  run  ship — I  do  not 
know  how  it  Ls  in  the  merchant  service,  for  there  Ihcy 
sometimes  save  a  good  ileal  of  money  by  not  employing 
competent  persons,  biit  in  the  naval  service  there  arc 
usually  three  persons  looking  at  the  compasses  at  once 
— the  »)gnn1  quarter-master  and  two  assistant  qiiartt-r- 
mastcrs.  As  to  your  objection,  1  will  state  that  in  the 
vessels  on  which  i  have  been,  there  lia?*  never  been  any 
wiring  on  the  upper  deck;  it  has  been  done  with 
battens  under  the  spar  deck,  and  by  the  regulations  of 
the  department  the  standard  compass  is  put  so  liir  from 
any  vertical  line,  and  so  far  from  any  horizontal  line: 
and  is  usually  some  distance  above  the  deck.  That  is 
the  compass  on  which  they  rely.  All  the  other  com- 
pasivcs  might  be  lost  or  broken,  and  there  would  still  be 
no  danger  on  a  properly  equipped  ship  that  that 
particular  compass  would  vary  so  materially  as  to 
produce  any  disastrous  eflects.  I  am  speaking  now  of 
the  naval  service;  I  know  that  sometimes  in  the  mer* 
chant  service  things  arc  perhaps  carelessly  or  ignorantly 
done.  Your  suggestion  is  a  very  valuable  one — about 
alternating  currents,  and  one  which  I  will  tJike  pleasure 
in  communicating  to  the  Department,  although  I  am 
not  now  connected  with  the  service. 

The  President  appointed  as  the  committee,  to  nomi- 
nate officers  for  thtr  ensuing  year,  and  to  name  the  place 
for  holding  the  next  meeting  of  the  Association,  the 
following  gentlemen;  Eugene  T-  Lynch,  E.  R- Weeks, 
Frank  Ridton,  H,  D,  Stanley  and  A,  V.  Garratt, 

Mh.  Duncan:       In  view  of  our  acceptance  of  the 
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invitation  to  attend  the  nwcting  of  the  Engineers' 
Society  at  8  o'clock  this  cvcniag,  I  move  that  wc  do 
now  adjourn  to  lo  o'clock  to-morrow  morning, 
furtlicr  reason  for  now  ndjouriing  is  that  the  Exccutiv 
Committee  has  some  business  this  afternoon,  and  the 
special  connniittees  will  wnnt  to  meet  in  the  meantime, 
and  if  we  attend  that  meeting  of  the  Engineers'  Societj^ 
At  8  o'clock  to  night,  which  I  hope  every  member  wi 
do  in  courtesy  to  them,  wc  shall  have  done  ft  pre 
fair  day^b  work. 

The   Association    then    adjourned    to    Wednesday 
February  22nd,  1888,  at  10  a.m. 
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Pittsburgh,  February  zznd,  1888, 

Tlie  Association  met  pur^iuant  lo  adjournment  at 
o'clock  ajii. 

The  Presioknt  :  The  first  thing  in  order  thi^ 
morDing  is  the  re;»ding  of  the  report  of  the  Leg*' 
Committee,  which  will  be  read  by  Mr,  Arthur  SleuarCf 
of  Baltimore, 

Mr*  Steuart  then  read  the  tollowing  report: 


REVISION  OF  THE   PATENT   LAW, 
I  have  the  honor  to  make  the  report  of  the   Leg 
Committee  upon  the  question   of  improvements  in  ou 
Patent  laws.      The   Legal  Committee   was   constitulo 
some  yenrs  ago,  and  has  been  working  along  in  an 
effort  to  arrive  at  some  intelligent  results  on  the  ques^w'* 
of  improvements  in  our  patent  system-      Wc  all  koo^ 
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tht:  iiitiniatc  relatian  that  exists  between  tlic  electric 
lighting  interests,  and  the  patent  system  of  this  country; 
and  how  much  the  growth  of  the  electrical  interests  is 
dependent  upon  the  perfection  of  the  patent  system; 
and  we  nil  know  from  personal  expt'rierce  the  serious 
dTcctii  and  disadvantages  thnl  exist  in  the  system  as  it 
is  now  administered. 

Who  can    measure  the  henefits  that  this  land    has 
derived   from  the  inventions  that  have  hecn   produced 
by  its  citizens?     The   roll  of  honor  is  too  lonfj  to  be 
repeated.      The   cotton    gin,    the    printing    press,    the 
reaper,  the  application  of  steam  to  all  the  uses  of  civil- 
ization, and  latest  but  not  least,  the  modern  application 
of  electricity    in    lis    muhitudincus    forms;    but    while 
these   brilliant  achievements  occupy  our  attention,  we 
Tniist  not  overlook   the  thousands  upon    thousands  of 
inventions  relating  to  matters  of  detail  in  every  indus- 
try  that  have  cheapened  the  product  by  saving  time, 
nialpriaL   power  or   labor.     Tiie   fact   is  appareni    that 
Our  advancement  as  a  m^^nufacttiring  nation   has  been 
due  to  the  introduction  of  new  methods  of  work  which 
^ve  enabled  us  to  produce  staples  at  such  a  price  as  to 
*-"ompete    with    other   nations    in    the    markets   of    Ihc 
L*orld,  or  in  the  development  of  new  devices  which 
ive  suppbnted  old  ones  or  created  a  market  for  them- 
selves.    This  being  true,  we  must  look  for  a  cause  for 
this  development.     What    has  induced    the  people  of 
^is  country  to  crcjUc  so  many  ni^w   things,  to   labor  so 
'^^ng  and  ardently  to  lessen  the  cost  of  production  of 
*Onie  article,  or  to  supply  a  new  one  to  take  its  place 
*hich  is  better  or  cheaper? 

I  think  we  may  state  it  as  a  proposition  that  will  not 
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meet  with  denial,  that  the  prevailing  motive  ofi 
American  people  is  a  motive  of  pecuniary  gai] 
desire  to  jimass  vealth,  to  attain  power  by  meao] 
money,  and  whatever  avenue  offers  them  this  reiii 
will  he  Uie  one  into  which  they  will  press  with  a  vj 
and  determination  that  knows  no  such  thing  as  fail 

When  the  framcrs  of  our  Constitution  inserted 
it  the  clause  which  provides  that  "Con^jress  shall  ! 
power  to  promote  the  progress  of  science  and 
useful  arts,  by  securing  *  ♦  for  limited  timd 
*  *  •  inventors  the  exclusive  right  to  their  •  ^ 
discoveries,"  they  laid  a  foundation  stone  upon  wl 
an  edifice  ha*  hef  n  con?«nicted  that  has  far  surpai 
anything  they  had  conceived-  Upon  this  provision 
the  Constitution  is  our  Patent  Law  based;  from  i 
takes  its  spirit,  and  with  [he  view  of  adhering  na 
closely  to  this  spirit  have  the  amendments  to  the  PnS 
Law  been  suggested,  to  which  I  shall  ask  your  at) 
tion  this  evening.  i 

The  Patent  Laws  of  the  I/nited  States,  pa?«se( 
pursuance  of  this  provision  of  the  Constitution^  <i 
up  before  every  citizen  of  this  country,  as  wcH 
before  those  of  many  others,  opportunities  of  obtaii 
wealth  and  power  that  are  not  presented  by  any  o| 
set  of  circumstances  imder  the  sun.  In  a  sij 
moment  of  lime,  by  a  quick  operation  of  the  mind^ 
poor  mechanic  may  be  put  into  pos<u.^ssion  of  an  idea  t 
by  its  own  development,  may  ptacc  him  amongl 
j>i-i[iccs  of  the  land*  This  is  the  possibility  that  ] 
sents  itself  to  every  man,  rich  or  poor,  high  or  j 
who  comes  to  understand  the  meaning  of  our  pa 
system  and  its  results.    What  force  can  be  compi 
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\vith  this,  to  produce  in  the  minds  of  men,  thought, 
deep,  concentrated  and   continuous,  Cot  the  production 
of  inventions,  a  thirst  for  knowledge  and  a  frtigality  of 
life  that  will  supply  a  surplus  of  funds  Tor  the  acquisi- 
tion of  knowledge  and  Ihc  development  of  inventions, 
and   an    ambition    for    their    children    that   they  shall 
have    greater    advantagcft    of    education    upon    which 
to  work  thnn  their    pareht^.     And    who  cstn   estimate 
ihc     value     to     a    Stiilc    of    such    influence     upon     its 
citizens*     This  training,  foreign  manufacturers  testify, 
produces  in  American  operatives  a  power  of  compre- 
'  tending   their  work,  and  a  rapidity  and  dexterity   of 
workmanship,  that  makes  it  impossible  for  them,  with 
labor  at  cinc-balf  the  cost  and  their  factories  fitted  with 
the  latest  American   machines,    to  produce  the    same 
goods    as  cheaply   a-H  they    can  be    produced    in    this 
country. 

]£  therefore  goes  without  saying,  that  with  such  inesti- 
mable good  to  the  nation,  both  in  improving  its 
industries  and  its  people,  to  be  attained  by  stimulating 
invenroTS  to  their  highest  effort,  that  the  only  true 
course  for  the  law-mjikers  to  pursue  in  framing  legislation 
relative  to  this  subjcetf  is  to  endeavor  to  make  the 
process  of  obtaining  a  patent  upon  an  invention  as 
quick,  easy  and  inexpensive  as  possible,  and  after  it  is 
granted  to  throw  around  it,  in  the  hands  of  its  owner, 
every  form  of  protection  known  to  the  law,  that  will 
emble  him  to  realize  the  full  intent  of  the  Constitution 
and  enjoy  the  exclusive  right  to  make,  use  and  vend 
the  invention.  i 

Our  patent  system,  as  it  exists  to-day,  is  a  grand  struc- 
e,  but  it  has  some  defects,  which  are  due  principally 


—  ^96  — 


to  the  fact,  that  the  demands  made  upon  it  by  the 
development  of  our  industries  have  far  exceeded  any- 
thing that  the  framers  of  ihc  present  liiw  contemplated. 

Tlie  Patent  Law  of  ta-day  is  subsmiuiallv  identical 
with  the  law  passed  b>"  Congress  in  1836.  This  law 
was  revised  in  1870,  and  codified  in  1874;  but  few 
changes  were  made  in  it,  and  little,  if  any*  provi<tron 
was  made,  to  accommodate  the?  immense  mass  ofbuf^incss 
that  has  been  cast  upon  the  Patent  Office;  and  some  of 
the  new  features  that  were  introduced  have  been  found  to 
work  a  hard-^hip  upon  inventors  rather  than  a  benefit; 
so  that  practically  we  arc  working  under  a  law  formul- 
ated fifty  years  ago,  whun  the  work  of  the  Patent  Office 
for  the  whole  year  was  something  less  than  it  is  tu-<iay 
for  each  week.  Is  it  surprising^  therefore,  that  the 
child  should  have  outgrown  his  clothes?  And  this  ispnc- 
tically  ju»t  what  has  taken  place.  A  commissToncrand 
a  half*duzcn  examiners  were  quite  equal  to  the  task  uf 
examining  inlclhgcntly  four  hundred  and  Uliy  patents  a 
year;  but  the  case  is  a  very  different  one»  when  ihe 
Commissioner  has  under  him  something  like  two 
hundred  examiners,  and  when  the  annual  i&sue  of  the 
office  is  something  over  ^5,000  patents. 

Iftimc  permitted,  1  could  show  you  how  utterly  inipoi*- 
sible  it  is,  for  the  work  of  the  Patent  Office  to  br 
accomplished,  with  any  de^ee  of  satisfaction  to  the 
public,  under  the  prevailing  organization;  but  I  know 
that  most  of  you  are  quite  as  well  aware  as  I  am.  of  the 
defects  that  exist  and  are  quite  as  much  ints^rcsted  in 
removing  them.  I  shall  pass  at  once  to  the  considera* 
tion  of  the  measures  of  reform  that  seem  dcsiniblc  i» 
the  Patent  Office- 
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I.      THE  PATKNT  OPPICE  SHOULD  HAVH  THK  RXC^USlVtt 
USK  OP  ITS  BUILDING. 

AH  those  who  have  had  any  experience  with  the  in- 
ternal operations  of  the  Patent  Office  arc  aware  of  the 
(act  that  this  oflicc  ]!>  greatly  cramped  for  space.     The 
examiners  are  often  crowded  into  rooms  that  are  so 
j^mall  that  there  is  scarcely  space  enouj^h  between  the 
desks   to    move    about.    Many    of   the    officers    and 
employees  arc  corn]>clIed  to  work  in  quarters  that  are 
until  for  human  habitation,  simply  because   there  is  no 
other  place  to  put  them;  and  the  documents  and  records 
of  the  ofllicc  are  so  crowded,  and  the  places   in   which 
tlicy  arc  kept  are  so  imHt  for  their  accommodation  that 
tlicy  arc  in  conlant  danger  of  destruction.     The  Patent 
Office    building    was  constructed  with    money,   every 
<iollar  of  which  was  paid  to  the  Government  by  paten- 
t.v€%  and    applicants    for    patents,    and    yet   the    Patent 
CJflicc  is  crowded  into   leas   than   half  of  this   building. 
The  Interior  Department,  with    its   Land    Office    and 
Indian  Department,  occupy  the  balance  and  are  con- 
stantly encroaching. 

The  Interior  Department  should  have  separate 
<Juartrrs  and  the  Patent  Office  should  have  the  whole 
^^f  the  building  which  will  not  more  than  accommodate 
it 


11-       Tlin    PATENT    OFFICE      SHOULD    HAVE    THB    WHOLB 
OF    ITS   OWN    INCOME. 

For  the  past  fifty  years,  the  Patent  Ofiice  has  paid  all 
of  its  own  expenses,  has  built  its  own  building,  and  in 
^tlciilion  to  this,  has  paid   the  Go\ernment  an   annual 
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revenue,  which  af^regates  to-day,  without  int€ 
something  over  three  millions  of  dollars.  And  yd 
most  dtlTi<:u1t  task  that  the  Commissioners  of  Pal 
have  had  to  perform,  has  been  to  induce  Congrci 
authorize  the  expenditure  of  a  part  of  this  rcvenu* 
the  necessary  expenses  of  the  Patent  Office.  Fot 
proper  dispatch  of  the  work  of  the  Patent  OfTice,{ 
siderahle  additional  force  is  necessarj'.  j 
Commiasioncr  of  Patents  should  be  authorizes 
expend  the  whole  of  the  income  of  UieolTtce  forit9 
expenses,  and  what  was  not  spent  should  be  set  \ 
as  a  fund  to  be  used  for  the  benefit  of  the  office  at 
time  tliat  it  is  needed. 


in.   BXAMINGRS. 


4 

Oflice] 

icure.    1 


The  staff  of  examiners  in  tht  Patent 
charge  of  public  interests  of  a  most  vital  nature, 
are  the  virtual  judges  of  whether  an  inventor  shall 
a  patent  for  his  invention  at  all,  and  also  of  what 
of  a  patent  he  iihall  have  in  case  they  give  him  any 

It  is  therefore  apparent  that  in  order  that  they 
perform  dicir  duties  with  intelligence  and  effici 
they  must  fulfill  several  conditions. 

ist.  They  must  be  thoroughly  educated  in  the  I 
nology  of  the  arts  and  sciences,  and  in  the  Patent  ] 
Experience  has  shown  that  this  training  can  onl 
acquired  in  one  or  two  ways,— either  by  systci 
teaching  or  by  years  of  experience  in  the  practical  1 
of  the  Patent  Office;  the  Utter  method  is  the  one 
in  operation  and  it  results  in  creating  a  c1hs5  of] 
aminers'who  are  undergoing  the  process  ol  eduo 
at  the  expense  of  the  unfortunate  inventor  whose 
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may  fall  into  their  hands.  The  Inventors  of  the  country 
have  a  right  to  demand  that  this  system  of  education  of 
examiners  at  their  expense  be  discontinued  and  a 
^stcm  adopted  that  will  secure  to  the  Patent  Office  a 
corps  of  examiners  who  will  be  thoroughly  trained 
before  they  enter  the  office,  and  to  tlie  inventor  the 
examination  of  his  case  by  a  man  fully  ^quipp*.*d  to 
make  such  examination  in  the  best  manner. 

and.  Having  obtained  a  staff  of  competent  and 
thoroughly  equipped  examiners,  they  must  be  retained 
in  office,  so  that  the  public  may  have  the  benelit  of 
their  services  through  a  number  of  years.  The  Army 
and  Navy  have  long  since  solved  this  problem  by  the 
exercise  of  a  system  of  education,  conapensaiion,  pro* 
motion  and  retirement  on  pay,  which  fully  secures 
these  ends.  Why  should  not  that  system,  so  successful 
in  one  branch  ol  the  Government  service,  be  established 
to  secure  similar  and  equally  necessary  results  in  the 
^lent  Office? 

Htjrd.  The  examiners  should  be  relieved  from  all 
political  intluence.  Civil  service  reform  has  attacked 
the  question  of  political  interference  with  Patent  Office 
Appointments  with  little  success.  The  evils  from  this 
cause  now  existing  are  great  and  call  loudly  for  rcmcdy- 
The  Army  and  Navy  system  put  those  departments  of 
the  public  ser\'icc  almost  entirely  beyond  the  reach  of 
the  politicians.  Thus  it  should  be  with  the  Patent 
ice- 


J^ 


iVt  SALARY    OF   COMMISSIONER    OF    PATRNTS, 

The  salary  of  the  Commissioner  of  Patents  should  be 
high,  so  that  every  examiner  may  feel  that  if  he  is 


\iuAtaH  ud  does  his  chit>%  he  may  some  day*  in  the 
' natitffaj  ocder  of  promotion,  reach  a  place  of  honor  and 
[licge  emohnDcats*  This  is  the  systtcm  of  the  Army 
Navy,  mad  in  those  department  it  works  admii^j 


T.  A   rATBVT   COURT  SllOtTU>   BE   BSTABLrSIIBD. 

The  greatest  cvtl  that  exists  to-Kl:ty  in  the  adminifii 
\M€i  of  d»c  patent  system,  lies  ia  the  lack  of  harmony 
between  the  Patent  Office  and  the  Courts  of  the  Vn]\ci 
States,  ID  which  iaftingcmcnt  cases  nrc  dctcrmiiiti 
E^Tiy  practitioner  before  the  Patent  Office  knows  haw 
^iktlc  tv|tard  is  paid  by  the  Exmiancrs  to  the  dccisicmi 
of  the  courts  upon  questions  of  Patent  Law,  and  it  haf 
long  since  become  a  thir^  of  the  past,  when  the  courts 
give  any  weight  to  the  prcsunption  of  patentability. 
that  would  naturally  arise  from  the  lact  of  the  Corn- 
missioner  of  Patents  haxing  granted  a  patent  upon  « 
device.  For  the  accomplishment  o(  the  best  results 
with  our  patent  sj-stem,  the  interpretations  and  applica- 
tion of  the  law  under  which  patents  are  granted  shotiM 
be  the  ^^ame  as  that  under  which  rights  growing  out  of 
patents  arc  determined.  So  that  a  right  granted  by  the 
Patent  Ol1ice»  would  be  sustJiincd  by  tlie  courts,  ind 
the  rulings  of  the  courts  would  be  in  conformitj'  «idi 
the  spirit  of  tlie  Constitution  which  has  originated  the 
whole  system. 

Under  the  existing  system  the  examiners  in  the 
Patent  Office  interpret  the  Patent  Law  for  themselves; 
and  it  has  been  my  experience  that  fc\v  of  them  ikgctt 
upon  many  points.  The  practical  (juestions,  which 
have  to  be  passed    upon    by  the   cxamincr}>,  seldom,  il^ 
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ever,  get  before  the  Cireuit  Courts,  but  arc  dccidci)  bj 
the  Commissioners  of  Patents,  who  it  is  well  known^ 
seldom    possess  any  knowledge  of  Patent  Law  when 
they   enter  upon  the  duties  of  die  office,  and  seldani 
occupy  the  position  long  enough,  to  be  of  any  practical 
ser\-ice  to  the  office  after  they  have  learned  something 
of  the  law  by  experience-    The  result  is.  that  n  majority 
of  the  case»  passed  upon  by  the  commissioners  and  which 
are  intended  for  the  guidance  of  the  examincrs^are  de- 
cided at  a  time  when  the  particular  Commissioner  is  almost 
entirely  ignorant  of  both  the  law  and  the  practice  of  the 
Dlficc-     It  is,  therefore,  only  to  be  expected  that  Uic 
eicaminers  should  form  their  own  notions  of  the  law  :ind 
pay  little  regard  to  either  Court   or  Commissioner,  and 
4s  the  examiners  are  not  lawyer?;   and   have   no  knovv 
ledge  of  the  Patent  Law,  except  such  as  they  may  gain 
from    the  conflicting  decisions  of  the  ever  changing 
commissioners  ;    and    as    they   have    had    no    judicial 
training,    it   follows    as   a    matter  of  course  that  each 
primary  examiner  has  his  own  intt-rprel^ition  ofthc  law 
nnd  his  own  peculiar  notions  of  how  it  should  be  applied 
to  the  pnictical  questions  that  arise   in    his   daily   work. 
The  result  is  that  we  have  as   many  different  patent 
offices  as   we   have  divisions,  and  scarcely  any  two  of 
them  with  the  same  views  of  the  law,  but  each  having 
the  power,  and  exercising  it,  of  issuing  patents  accord- 
ing to  his   own    individual   notion   of  what  the   patent 
should  contain  and  how  it  should  bt:  framed,  and  these 
patents  thus  issued  arc  the  title  piipers  upon    which    the 
inventors  of  the  country  are  compelled    to  base  their 
claitn,  when  they  come  into  the  courts  for  the  purpose 
of  protecting;  their  property.     Is  there  any  wonder  that 
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it  is  difficult  to  obtain  a  patent  of  any  value,  or  to 
sustain  and  protect  it  after  it  is^ procured?  It  seems, 
therefore,  to  be  eminently  desirable  that  the  same 
tribunal  (whicli  shall  be  so  fmnied  as  to  insure  its 
capacity)  should  have  appellate  JLirisdiction  from  both 
tliL'  Patent  Office  and  the  Circuit  Courts^  so  that  by 
vesting  both  jurisdictions  in  one  competent  court,  tht 
rulings  of  both  branches,  the  Patent  Office  and  the 
Circuit  Cuuris,  may  be  made  uniform  and  the  anomaly 
removed  that  now  exists  of  one  branch  of  the  Govern- 
ment employed  in  granting  patents,  and  another,  in 
destroying  them  ;  it  may  be  said  that  such  a  Court 
exists  at  this  time,  but  wo  all  know  how  far  re^moved 
the  Supreme  Court  of  the  United  States  is  from  the 
Patent  Office  and  how  little  influence  it  has  upon  its 
practice;  besides  which,  the  existing  evils  have  grown 
up  under  the  present  system  which  demonstrates  its 
incapacity  to  remedy  them.  A  strong,  well  selected 
Court  of  expert  pateit  lawyers,  would  have  many 
advantages.  It  would  harmonize  the  Patent  Office  and 
the  Circuit  Courts.  It  would  crystallize  the  practice  of 
the  Patent  Office,  so  that  it  would  be  possible  for 
attorneys  to  form  some  conception  of  what  that  pmctice 
is  and  be  able  to  advise  their  clients  with  satety  with 
reference  to  their  rights-  The  inventor  could  have 
some  hope  that  when  he  had  complied  with  his  part  of 
the  government  contract,  by  disclosing  his  secret,  he 
would  be  protected  in  the  exclusive  right  to  use  it- 
Such  a  court  would  lift  a  great  burden  from  the 
shoulders  of  the  Supreme  Court,  as  but  a  small  propor- 
tion of  cases  decided  by  it  would  be  appealed  to  that 
court,  and  its  rulings  being  binding  upon  the  circuit 
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couris  would  enormously  simplify*  the  practice  in  those 
courts. 

The  jurisdiction  of  such  a  courl  should  be  altogether 
appellate  and  should  consist  in  appeals  frofn  the  Board 
of  Examiners-in-Chtcf  upon  question  o(  anticipation^ 
patentability  and  practice,  from  the  Examiners  of 
Interference,  upon  questions  of  priority  between  appli- 
cants for  patent  upon  the  same  invtfntion^  and  of  appeaU 
£rom  the  circuit  courts  of  the  United  States  upon  all 
questions  relating  tu  putcut^  th;tt  now  go  to  the 
Supreme  Court-  It  would  be  proper  aUo  to  include, 
within  the  jurisdiction  of  this  court,  all  qucstious  now 
passed  upon  by  the  Commissioner  of  Patents,  such  as 
trade-marks  and  labels;  copy-rights  might  also  be 
included.  \Vtth  such  a  court  the  duties  of  the  Com- 
missioner of  Patents  should  be  purely  executive  and  the 
jurisdiction  of  the  Supreme  Court  of  the  District  of 
Columbia  in  matters  of  appeal  from  the  Commissioner, 
should  be  cut  off.  The  Supreme  Court  of  the  District, 
should  bear  ihc  same  relation  to  this  court  as  the  circuit 
courts. 

Passing  from  the  question  of  the  reorganisation  of 
the  Patent  Office  to  :fpecilLc  amendments  to  the  law,  the 
first  question  that  pre:!>ent!»  itself  is  the  question  of 
limitation  to  actions. 


VJ,     LIMtTATIONS. 

It  is  pretty  well  settled  by  the  courts  that^  since  the 
adoption  of  the  Revised  Statutes  1S741  there  has  been 
no  limitation  to  the  right  of  an   owner  of  a  patent  to 
bring    suit    against  an    infringer   fur    the    recovery    of 
damages  for  such  irfringeracnt.     Prior  to  that  time,  the 


»l 


dot  exisied  ms  six  years  after  the 
ntioa  of  tfac  pflteni— «nd  vhit  «eems  to  he  The  juiC 
rules  lor  Kmitfttion  have  been  sue 
bet  it9ceais  to  mc,  io  view  of  the  fact  which  all  of  i 
have  nperieoccd,  Efaat  the  last  lew  }~cars  of  a  pilcD 
are  often  ibc  oaly  oaes  daring  which  the  inveob 
fcaltKs  an\ihio^  from  bis  invcatioD,  that  to  cut  him  < 
tmm  the  recovery  of  dam^cs  frcm  infringers,  whomiy 
have  pcnted  his  tnveotioa  during  a  period  wben  he  wis 
too  poor  to  stop  thcm^  «ould  be  unjust  in  the  extremC' 


Vn.     DAUAGES- 

Thc  existing  cquit)-  rules,  for  the  recovery  of  pi 
and  damages  for  the  tntringement  of  a  patent,  art  * 
rerj' satiifactorj'  shape:  but  since  the  decision  olrtie 
Supreme  Court  in  Root  rj.  the  Railroad  Cotupafiy* 
these  rtilcs  do  not  apply  to  actions  brought  for  tk 
rccovcrj'  of  damans  alter  the  expiration  of  the  patent- 
Such  suits  must  be  brought  at  law,  by  an  action  of 
trespass  on  the  case,  and  the  measure  of  damages 
under  that  form  of  action  arc  much  less  liberal  than  tH^ 
rule  in  cquin".  In  an  action  of  trespass  on  the  case,  the 
measure  of  damages  is  the  actual  loss  to  the  plaintifl 
and  not  the  gain  to  the  defendant;  while  in  cqiiit>'  t1 
rule  allows  the  rL-covcr^'  of  either,  loss  to  the  plain 
or  the  gain  of  the  infringer,  whichever  may  be 
greater,  and  often  the  difference  is  verj'  great-  If  it 
just  and  right  that  the  owner  of  a  patent  should  h:or ' 
all  tlie  benefits  that  may  or  can  be  derived  from  ih  ' 
use  of  his  invention,  and  this  is  the  theory  of  the  la^ 
and  in  one  form  of  action  before  the  expiration  of  h" 
patent   is  allowed    to    recover  these   benefits*  in 


ntifi 
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absence  of  a  dtatutc  of  limitations,  v^hy  in  justice 
should  he  be  deprived  of  this  benefit  simply  by  the 
expiration  of  Ins  patent?  It  would  seem  as  if  this  evil 
should  be  remedied  by  legislation*  It  might  be  done  by 
giving  a  plnindff  a  standing  in  cciuity,  under  a  bill  for 
an  account  and  discovery  independent  of  an  injunction; 
or  if  the  patentee  were  permitted  to  bring  an  action  of 
assumpsit,  for  recovery  of  the  bericfit  that  the  infringer 
had  derived  by  the  use  of  his  invention^  this  might  be 
almost  as  well;  but  this  would  retiuirc  the  interposition 
of  a  jury,  and  in  complicated  patent  cases  it  is  difficult 
to  accomplish  satisfactory  results  witli  a  jury.  It  is 
almost  impossible  to  nmkea  jury  imderst:ind  mechanical 
technicalities,  or  for  the  attorneys  to  do  justice  to  the 
case  upon  oral  testimony, 

W'v  have  at  this  lime  a  case  in  point  which  i!lus(ra:es 
this   rule.       For  seven   years   the  owners    of  certain 
patents  have  been  in  constant  litigation,  seeking  to  sus- 
tain them.     We  have  recently  succeeded   in  getting  a, 
decree  in   their  favor,  and  a  month  before  ttiis  decreei 
Was  rendered  the  patents   expired,     Tlie   patents  hnve 
been  extensively  infringed  and  cover  important  inven- 
tions.    We  have  now  no  remedy  save  to  sue  at  law  byj 
an  action  of  trespass  on  the  case.    As  a  matter  ol"  fact! 
the  owners  of  i"he  patents  have  never  established  a 
license  fee  for  their  use,  but  if  Ihcy  had,  as  they  might 
have  done,  it  would  not  probably,  have  been  more  than 
$io,  for  each  machine,  hence   this  sum  in  our  action  at 
law  would  have  been  the  limit  of  our  possible  recovery; 
notwithstanding  the  fact  that  the  infringer  by  the  use  of 
each  machine  has  saved  to  himself  no  less  than  $500. 
Why  should  the   rule  of  law  in   a  case  like  this  be 
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diflcrcrnt  from  that  m  u  ca<#r  wlieic  a  man  witlu 
knowledge  or  against  my  will  ciirries  olT  my  horse  and 
uses  him  for  his  own  benefit  tor  a  certain  period,  after 
which  I  rucovcr  him.  In  such  a  case,  I  bring  a  salt 
and  the  jury  emim.ites  the  benefit  that  the  wrong  doer 
has  derived  from  the  use  of  my  horse  and  award  me 
this  amount  as  damages  for  his  wrongful  act.  Would 
it  be  right  that  this  wrong  doer  should  have  the  povcr 
of  escaping  liability,  by  answering  when  the  jury  found 
that  he  had  made  $ioo  by  the  use  of  my  horse,  that  1 
could  not  in  the  same  time  have  made  but  $iowith 
him?  Would  not  this  he  putting  a  premium  on  tlw 
wrongful  act?  ^H 

The  question  is  still  an  open  one,  whether  in  iho^ 
states  where  the  common  law  forms  of  action  have  been 
abolished,  an  action  could  be  maintained  at  law  for  the 
infringement  of  a  patent  the  substantial  result  of  which 
would  be  the  same  as  the  common  law  action  of 
ansunipsit,  ^ilthough  the  statute  prescribes  an  action  of 
trespass  on  the  ca»^c  as  the  proper  action. 


I 


Since  the  decisions  of  the  Supreme  Court  in  Mi! 
vs.  The  Bridgeport  Brass  Company  and  the  line  of  cases 
that  have  confirmed  this  doctrine*  it  may  be  said  that  a 
reissui^  in  the  sense  in  which  that  term  was  formerly 
applied,  is  no  longer  possible.  The  unfortunate  inventor 
who  has  employed  in  his  ignorance,  an  incompetent 
solicitor  to  procure  his  patent,  or  who  yields  to  the 
unnecessary  limitations  of  theoffice^andwhose  patent  is 
issued  to  him  covering  half  of  his  invention, or  possibly 
contains  a  disclaimer  disclaiming  the  other  half,  can  be 
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said  to-day  to  have  no  remedy  for  his  misfortune;  nnd 
if  two  years  have  elapsed  since  he  procured  his  patent, 
or  some  enterprising  manufacturer  examines  his  patent, 
and  finding  that  he  has  not  covered  the  second  half  of 
his  invention,  proceeds  to  make  and  sell  thnt  half^  he  i.s 
forever  barred  from  going  back  and  claiming  it.  Some 
change  in  the  taw  should  surety  be  mjide  to  enable  an 
innocent  and  meritorious  inventor  to  secure  the  full 
beneHt  of  his  invention,  if  this  can  be  done  without 
destroying  vested  property  rights  in  indtvtdualsp 

Under  the  present  law,  when  a  patent  is  surrendered 
in  order  to  obtain  a  reissue,  all  accrued  causes  of  action 
for  past  infringement  upon  the  original  patent  go  with 
it,  and  no  action  can  he  brought  Ibr  an  infringement 
committed  priar  lo  the  date  of  the  reissue-  There  does 
not  appear  to  be  any  good  reason  for  the  exisleaw:  of 
this  rule. 

At  present  an  application  for  a  reissue  must  be  signed 
and  sworn  to  by  the  inventor.  This  rule  puts  it  into 
the  power  of  a  dishonc^^t  person  to  extract  money  from 
the  owner  of  the  patent  by  refusing  to  sign  the  reissue 
papers.  The  owner  of  a  patent  should  have  the  power 
to  dea!  with  his  property  as  he  chooses,  and  as  he  is 
considered,  when  he  purchased  the  patent,  tn  have 
purchased  al!  that  could  have  been  covered  by  the 
inventor's  original  application,  if  the  patent  does  not  do 
this,  he  should  have  the  power  to  reissue  his  patent 
upon  his  own  petition,  and  an  ciath  that  he  is  the  sole 
owner,  or  if  there  be  several,  that  they  own  the  whole 
title. 
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IX-    KRPKAI,    HF    PATENTS, 

The  Statutes  of  the  Lrnitc:d  States  contain  no 
vision  which  will  permit  a  patent,  supposed  to  have 
been  obtained  by  fraud  or  mistake,  to  be  set  aside,  nor 
for  any  action  by  the  United  States  against  the  owner 
of  sucli  a  patent  to  prove  the  fraud  and  have  the  patent 
declared  void.  The  statute  should  contain  such  a  pro- 
vision. 


X-       EttLTlTV    PROCEEDINGS    POR     SLANDER    TO    PATBKT- 

Neither  statute  nor  precedent  in  this  countrj*  author- 
izes an  equity  proceeding  for  an  injunction  to  restrain 
the  continuance  of  slander  against  a  machine  or  a 
patent,  by  one  who  falsely  chnrges  that  the  mach:nf  or 
the  patent  is  an  infringement  of  another  patent  ovrned 
by  him,  and  threatens  suit  for  such  inlringeiiientT  but 
neglects  to  bring  such  suit,  and  who  thuscontinues  to  dis- 
turb the  business  of  the  partj'  slandered,  without 
attcmptiiig  to  execute  his  tlireats,  or  vindicate  his  cUnfl- 
Such  an  injurj-  cannot  adequately  be  remedied  by  an 
action  at  law  tor  damages;  what  is  wanted  is  an  injuac- 
tion  from  a  Court  of  Equity  to  slop  the  tongue  of  *e 
slanderer  at  once  and  forever. 


XI-      LICENSES. 

Licenses  should  be  recorded  and  subject  to  the  saoic 
rules  as  mortgages  of  land;  the  license  firirt  recorded 
should  take  precedence. 

XII.     JOINT    OWNERS. 

The   mutual   right:^  of  joint  owners  of  a  patenl  ar«i 
a    very    unsettled    state    in  the    present    condition 
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the  bft'.  and  it  wouM»  [  think,  be  much  snfer  to  say 
that  joint  owners  arc  entirely  in(lcpt:ndcnt  of  one  another, 
altlwugh  there  arc  some  cases  to  the  contrary,  than  to 
vcniure  any  statement  with  reference  to  what  those 
niutiuil  rights  may  be. 

h  would  seem  that  no  ^ood  reason  could  be  advanced 
^hy  joint  owners  of  a  patent  should  not  benr  the  <;nnie 
r*;lation  to  one  another  as  joint  owners  of  any  other 
Properly.  If  two  persons  own  a.  house  jointly,  but  in 
^cfiaitc  proportions,  and  one  of  those  persons  rents  the 
house  and  receives  the  rent  for  iu  the  other  can  of 
Course  receive  his  share  of  the  rent,  cither  from  the 
pers^m  or  from  the  property-  The  absence  of  wcH- 
Sfttled  rules  upon  this  subject  make*;  it  very  desirable 
%hat  they  should  be  estahlii^hed  by  statute. 

3tni,      UNITED   STATES    PATENT    LIMITED    BY   FOREIGN 

F  PATENT, 

United  States  patents  should  not  be  limited  to  expire 
with  the  shortest-lived  foreign  patent  upon  the  same 
invention,  for  the  simple  reason  that  the  American 
inventor  who  gives  his  invention  as  a  free  gilt  lo  the 
foreigner,  gets  a  patent  here  for  seventeen  years,  while 
he  who  seeks  to  protect  himself  abroad  may  limit  his 
United  States  patent  by  several  years. 

[  Assignments  of  patents  should  stand  upon  the  same 
fuotin};  as  conveyances  of  land;  the  assignment  first 
recorded  should  take  precedence* 
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XIV.      ASSIGNMENTS. 


**^ 
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XV,    EXPENSE    OF    LITIGATION, 

Expense  of  the  trial  oi"  patent  cases  might  be  lessen 
if  the  court  was  authorized,  in  impannelling  a  jurj" 
provided  by  the  act  of  1S75,  to  impannel  a  jury  of  fi 
experts  in  the  subject  matter  of  the  case,  pay  then 
suitable  ^ir  *::(;;:,  let  them  hear  the  testimony,  a 
advise  the  Court, 

XVI,    INTERNATIONAL   CONVENTION. 

The  United  States^  by  its  adherence  to  the  Int 
national  Convention,  pledged  itself  to  adopt  legislat 
as  soon  as  possible  to  harmonize  the  existing  law 
this  country  with  the  international  law-  The  practi 
result  that  Americans  need  in  relation  to  foreign  pate 
is  a  period  of  say  six  months,  after  they  have  secu 
an  allowance  of  their  United  States  patent,  to  mi 
their  applications  abroad  without  affecting  the  terir 
their  United  States  patent. 


I    have    thus    presented    to    you    some     views     w 
reference  to  the  desirable  changes  and  additions  to 
existing  patent  laws,  which  we  desire  to  secure;  an* 
have  endeavored  to  show  you  the  grounds  upon  wh 
those  views  are  based. 

I  must  also   make   a   report  of   the   work  which 
comniitlec  have  had  in  hand  during  the  last  six  mom 
in  attempting  to  bring  about  the  results  which  are   h 
outlined  to  some  extent- 

At    the    meeting    in    Boston,   held    last    August, 
Association  passed  a  resolution  authorizing  the   Le 
Committee  to  introduce  into  Congress  a  bill   provid 
for  the   creation   of  a   commission,  to  be  appointed 
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the  President  of  llic  United  States*  vvhf*»e  duty  itshould 
be  to  revise  the  existing  patent  laws,  and  report  a  Bill 
10  Congress  at  its  next  session  pmviding  for  such 
changes  as  they  thought  desirable-  In  the  preparation  of 
that  Bill,  .ind  in  looking  ovor  the  ground  to  see  whether 
the  course  was  a  desinible  one,  I  was  met  on  all  hands, 
and  on  every  side,  by  the  earnc?(t  opposition  of  the 
abletft  and  most  careful  lawyers  in  the  country,  those 
most  interested  in  the  patent  system;  and  they  came  to 
me  with  this  proposition:  They  said,  **  You  are  doing 
a  good  work;  you  are  in  a  good  line;  but  there  ts  an 
evil  that  we  cannot  e*;cape;  there  is  an  opposing  force 
that  we  must  consider,  and  that  is  n  deep  rooted 
opposition  to  the  patent  system  as  an  clement  in  uur 
national  policy  ihat  exists  in  some  parts  of  this  land. 
That  opposition  is  represented  upon  the  floor  of 
Congress  by  a  great  many  members;  and  any  Bill 
of  this  kind,  which  is  introduced  opening  thcdoorwide 
to  revision,  may  ha\'e  the  effect  (and  the?  danger  is  an 
imminent  one)  of  giving  opportunity  to  these  enemies 
of  the  system  to  come  in  and  do  the  system  harm.** 
As  the  result  of  that  advice  (and  I  foimd  the  sentiment 
which  prompted  it  very  general  and  prevailing)  the  com- 
mittee determined  to  change  its  course  of  action  atid  not 
to  introduce  that  Bill,  hut  to  frame  another.  The  question 
of  what  that  other  bill  should  contain  has  occupied  the 
mind  of  the  committee  up  to  this  lime.  It  has  not  been 
fully  determined,  but  it  will  be  very  shortly-  For  the 
purpose  of  arriving  at  a  solution  of  that  question,  and 
determining  what  that  Bill  should  contiin;  and  for  the 
purpose  of  interesting  the  members  of  the  Association 
in    the    work,  the   Committee    entered    into   personal 
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correspondence  vilh  every  member  of  the  Association 
and  also  with  cvcrj^  person  whom  they  eould  find  who 
WAS  directly  engaged  in  the  clcctrieo]  business.  I  think 
lh;it  I  i.\o  not  draw  it  tCK>  strongly  when  1  say  that  they 
have  been  corresponding  with  not  Jess  than  one 
thousand  people  throughout  tliis  country,  and  we  have 
by  that  means  been  able  to  j^ather  a  tna^  of  valuable 
information.  The  committee  published  a  pamphlet^ 
2,000  copies  of  which  were  distributed  among  th^y 
members  of  the  Association,  the  members  of  Congresf^^ 
and  amonj^  others  who  were  interested  in  the  subject. 
They  have  more  lately  published  another  pamphlet, 
1,000  copies  of  which  have  been  distributed  throughout 
the  couutjy,  the  purpose  of  which  was  to  interest  all 
whom  we  could  reach  in  this  subject,  and  get  tK 
mindii  into  a  condition  »o  that  when  we  were  reridy 
present  the  Bill  they  would  be  prepared  to  respond 
our  call  upon  diem  for  aid.  I  go  froiii  here  lu-nigbl  tu 
WiLshington  for  the  purpose  of  making  arrangements 
in  your  behalf  before  the  Committee  of  Patents  in  the 
House;  and  1  have  a  memorandum  here  of  several 
subjects  which  are  now  pending  before  the  House 
CommiUec,  which  it  is  our  purpose  to  oppodc.  For 
die  purpose  of  looking  aller  this  ({ucNtion  tlic  Cuin- 
mittee  have  been  partially  instrumental  in  organizing  in 
the  City  of  Washington  a  Bar  Association  among  the 
patent  attorneys  thercp  Thai  Association  embraces  the 
most  important  men  in  the  profession  inthatCitj*;  and, 
being  on  the  spot,  we  look  with  great  conlidenee  to  their 
aid  in  opposing  anything  detrimental  to  the  system,  and 
in  aiding  us  very  materially  in  our  eflbrls  before 
Congress,     When  1  presented  the  subject  to  t 
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found  that  they  were  di-'eplj  hilcrcsictl  in  it,  and  anxious 
to  join  hand  in  hand  with  ns  in  attenipiin|f  to  improve 
this  s^^tcm.  Themeeting  M'hieh  will  be  held  tomorroiv 
will  be  attended  by  k  number  of  gentlemen  whom  I 
have  notified,  from  different  parts  of  the  country;  from 
Chicago,  Boston,  New  York  and  Providence —alf  of 
whom  will  come  to  oppose  the  passage  of  certain  bills 
which  arc  now  pending  before  the  House.  One  of 
them  is  a  Bill  which  provides  th:it  patents,  not  used  in 
manufncturinfr.  but  held  to  control  the  trade,  shall  be 
vacated  by  due  proceedings  and  at  the  instance  of  any- 
body who  wants  to  use  that  invention.  A  second 
me^:«urei»an  "innocent  purchaser"  Bill  (which  you 
are  probably  all  familiar  with)  which  protects  a  man 
who  cannot  be  proved  to  be  a  fraudulent  user.  l*hc 
third  Bill,  gives  to  the  Circuit  Courts  of  the  li'nited 
States  the  power,  at  the  instance  of  a  would-be  user  of 
a  patent,  to  examine  a  patent,  and  determine  what  would 
be  a  reasonable  royalty  for  that  infringer,  or  would-be 
user,  to  pay  for  the  use  of  the  invt-ntit'a,  and  to  giuiit 
to  him  the  privilege  of  using  it  without  any  restraint  on 
the  part  of  the  owner  of  the  patent.  A  fourth  bill 
reduces  the  grant  of  United  States  patents  from  17  Ut  7 
years.  There  are  two  other  *'  innocent  purchaser"  bills. 
and  two  others  which  strike  at  tlie  question  which  is  now 
troubling  telephone  companies, and  which  may  someday 
trouble  you  in  your  electric  light  business, — and  that  is 
the  interference  of  State  Legislatures  with  the  right  of 
the  patentee  to  use  his  patent,  or  the  right  of  the  ownrr 
of  a  patent  to  control  the  use  of  that  patent.  In  Indiana 
the  Legislature  has  passed,  as  j'ou  are  all  probably 
aware,  a  law  which  limits  the  price  which  shall  be  paid 
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by  ite  citixcns  for  llic  use  uf  Uie  telephone.  That  Uw 
has  requited,  in  many  cases,  in  the  refusal  on  the  pan 
of  ihe  company  to  permit  telephones  to  be  used  at  ill. 
except  on  their  own  terms.  A  bill  has  been  introduced 
(in  fhrt  two  of  them)  for  thi?  purpose  of  makin«  il 
jmpotJRtble  for  State  Lej;islatures  to  bind  the  owner*  (rf 
patents  by  such  legislation. 

AH  of  these  arc  vital  questions,  and  they  lie  at  tlie 
very  root  of  the  patent  system.    If  any  of  these  bills 
becomes  a  law  the  system  will  receive  a  very  serio«s 
blow;    and  it  is  our  duty  in  your  interest  to  oppose 
their  passage.     At  the  <iumc  time  that  this  meeting  of 
the  Committee  takes  place  to-morrow  there  will  be  a 
meeting    for   the    purpose  of  opposing  the   passage  of 
these  bills,  and   there  will  be  a  number  of  gentlemen  io 
Washington,  many  of  whom    represent   electric   light 
interests, — the   Edison  Company   having  promised  to 
send  their  counsel,  the  Consolidated    Companies  will 
send  theirs,  and  the  Westinghouse  Companies  will  send 
theirs;  and  wc  will  have  gentlemen  from  various  part» 
of  the  countrj",  all  of  whom  are  deeply  interested  in 
this  question,  and  in  the  effort  to  reform  our  patent 
laws, 

The  President  has  just  handed  me  a  memorandum 
which  says  that  there  are  bills,  similar  to  the  laws  in 
effect  in  Indian^t,  now  before  the  Legislature  of  our 
own  State,  which  is  now  in  session,  limiting  the  charge 
for  telephone  service  in  Pennsylvania  to  the  same  rate 
as  is  fixed  in  Indiana,  three  dollars  per  month. 

As  I  was  saying,  we  will  hold  a  convention  in 
Washington  tomorrow  to  discuss  the  question  of 
exactly  what  is  desirable,  and  in  what  essentia!    par- 
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ticulars  wc  shall  move.  Wc  arc  alt  of  us  vcrv  well 
satisfied  that  our  best  chance  of  success  lies  in  attempting 
very  littlt — in  narrowing  our  efforts  down  to  one  or 
two  sniicnt  points,  and  concentrating  our  efforts  upon 
tliose.  The  probability  is  that  we  will  c*incentratc  our 
efforts  upon  two  points  only:  One  will  be  an  increase 
of  the  salary^  of  the  OmimiJisioner  of  Patents  to  such  a 
sum  as  will  justify  a  man  of  f^utlictent  capacity  in  hold* 
ing  the  position  long  cnou;;li  to  be  able  to  cstabli*4h 
some  practice  in  the  Patent  Oflke  which  would  be  sat- 
islactory.  The  figures  were  given  me  the  other  day — 
I  did  not  make  the  calculation,  hul  gentlemen  of  emi- 
nence in  Washington  who  have  been  familiar  with  the 
office  for  many  years,  have  *;aid  to  me  th^t  they  made 
the  catculfttion,  and  that  the  result  is  in  6tiding  that  for 
fourteen  years  the  average  time  of  the  Coniniissioner  of 
Patents  has  been  but  fifteen  months.  When  you  con- 
sider thai  each  one  of  those  men  has  gone  in  there  with 
comparatively  no  familiarity  with  either  the  laws  or  the 
practice  of  the  office — with  some  few  exceptions,  for 
some  of  them  have  of  course  held  office  for  a  longer 
time  and  some  for  a  shorter  time — when  yoxi  consider 
that  each  of  those  who  have  gone  in  there  have  gone  in 
with  but  little  familiarity  with  the  subject,  you  can 
understand  how  perfectly  chaotic  must  be  the  condition 
of  the  rulings  ard  practice  of  the  Patent  Office.  That 
will  probably  be  one  of  the  points  upon  which  the 
commtltee  will  concentrate  their  efforts-  A  second  will 
be,  to  establT;:;h  an  intermediate  court  of  patents,  which 
will  hear  appeals  from  the  Circuit  Courts,  aad  also 
from  the  Patent  Office.  This  is  the  work  which  the 
committee  now  have  belbre  them.      (Applause.) 
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Dr.  Masos'i  So  far  as  I  have  been  abic  to  learn 
the  efibns  and  the  discussion  la  previous  scf^sions  of 
this  Association  on  this  subject  have  been  with  the 
object  of  confining  the  work  to  be  done  exclusivelv  to 
those  who  arc  interested  in  electrical  matters.  Am  I 
right,  Mr.  President,  in  this  supposition, — that  ilie  w-ork 
and  plan  of  the  Convention,  roairly  if  not  entirely,  has 
been  confined  to  those  who  are  interested  in  electri 
matters? 

Mr.  STRt?ART:  Yea,  that  wa.4  the  ctk<^  until  wt 
organized  the  present  Bar  Associatioa  at  Washington, 
i#hich  rcprc3tcnt5  divcniilied  interests. 

Dk.  Mason;  It  strikes  me  that  it  would  be  well  lo 
reinforce  ourselves  by  an  etTort  to  gain  the  sympathy 
and  co-operation  of  the  different  societies  of  engineeri 
in  this  country,  who  are,  if  not  equally  interested  wiih 
the  electrical  a.*;socrations,:inc]  with  electrical  gentlemen. 
at  least  have  a  profound  interest  in  this  same  questiofl* 
and  who  would  probably  be  glad  of  an  opportunity  to 
work  right  along  in  the  same  line  with  us.  I  wish  to 
throw  this  out  as  n  suggestion;  and  then  to  make  a 
remark  which  will  be  rather  in  the  form  of  a  question. 
It  seemed  to  me  that  at  one  point  of  the  paper  read  to 
us,  it  reflected  upon  the  intelligence^  o^  the  ciiltiircat 
least,  of  the  Examiners  and  assistant  Examiners  in  th^ 
Patent  Office.  1  would  suggest  that  a  thorough  ac- 
quaintance with  the  history  of  the  men  who  are  novr 
the  Examiners  and  assistant  Examiners  in  chat  office, 
would  develop  the  fact  that  a  lar^  proportion,  if  not 
the  miijority  of  the  Examiners  and  assistant  Examiner* 
either  have  been  admitted  to  practice  at  the  Bar,  or 
have  been  gratluated  in  schools  of  law.     I  wish  to  throw 


this  out  AS  a  suggestion,  I  ihink  it  would  be  well,  in  a 
paper    issiit^d    by   us,   not   lo  xeHcct    upon    either   the 
intelligence  or  the  culture  or'  the  Board  of  lixnminers] 
and  assistant  KxHminers. 

The  President:  I  do  not  see  haw  you  cart  present 
a  paper  in  this  Association  without  rcRecting  upon 
them.  If  there  is  nothing  wrong,  then  there  is  nothing 
lo  ri^ht. 

Dr-  Mason:      We  might  reSect  upon  the   system, 
^I  not  upon  these  gentlemen. 

^The  President;  Perhaps  that  is  so;  but  I  think 
that  you  wiH  have  to  reflect  upon  both  of  them  before 
you  get  through. 

Mr*  LE<K;K'rr:  [  difilike  to  riae  in  opposition  to  a 
measure  of  this  character,  but,  from  the  very  outset  of 
this  action  on  the  p:trc  of  this  association,  it  has  struck 
me  as  a  piece  of  very  bad  wisdom — a  thing  which  we 
'ought  in  a  very  quiet  way  lo  abandon.  Now,  these 
questions,  every  one  of  them  which  were  raisert  by 
Mr.  Steuart  in  his  article  (a  very  excellent  article)  are 
questions  which  affect  not  electric  light  companies,  but 
the  manufacturers  of  electrical  apparatus.  There  is 
scarcely  a  manufacturer  in  the  country  but  what 
is  willing  and  anxious  perhaps  to  change  certain 
features  of  the  patent  law;  and  yet  I  doubt  very 
much,  from  the  experience  which  I  personally  have 
had  with  manufacturing  interest?;,  that  they  desire 
the  system  to  be  attacked  in  a  general  way.  We 
have  a  patent  system  which  is  by  far  the  best 
Of  any  system  on  the  face  of  the  earth.  There  is 
no  question  about  that.  Canada  has  followed  it,  and 
has   made  a    patent   hiw    almost  identical    with  ours. 


England,  which   has  h:\d  a  patent  system  for  one  hiin 
drcd  and  fifty  years,  «nd  perhaps  longer  than  that,  hu* 
Iblluwcd   ours  within  the  last  three  or  four  years,  iwi 
has  pjittcrncd  almost  word  for  word  the  principal  sec- 
tions of  our  Patent  Law.     Germany,  advanced  in  all 
these  matters  of  patent  law,  and  in  material  interests  of 
this  character,  has  followed,  within  the  last  three  or 
four  years,  with  a  new   patent   law  based  almost  word 
for  word  upon  ours-     Bel^um  is  seeking  the  same  pal* 
tern  to  copy  froni.     The  result  ufthe  palecii  luw  uf  this 
country  has  been  the  development  of  industries  of  such 
^eal  magnitude  that  it  has  been  copied  into  the  laws 
of  all  nations;  for  all  nations  are  coming  to  adopt  the 
same  basis  in  this  matter;  and  it  therefore  seems  to  rae  . 
very  bad  policy  at  this  period,  when  there  is  agitation 
jigainst  certain  features  of  the  patent  law,  to  raise  the 
issues  which   are   now  suggested.     Many  of  you  will 
recollect  the  action  which  was  had  a  few  years  ago  oo 
what  was  termed  **Biil  300;''  and  at  that  time, as  some 
ol  you  may  recollect,  a  Bar  Association  was  formed  in 
the  City  of  Washington  with  a  view  of  dealing  with 
this    matter.     It    may    have    gone   into   a   condition  of 
*'innocuous  desuetude,"  but  I   think   it  was  never  for- 
mally disbanded.     That  Association,  it  is  !>afc  to  say* 
together  with  its  ramifications  throughout  the  industries 
of  this  country,  was  able  to  collect  and  expend  proba- 
bly a  hundred  thousand  dollars  at  that  time  in  an  effort 
to  amend  the  patent  laws.     Every  featjre  which  is  here 
raised  was  raised  at  that  time,  I  think,  without  excep- 
tion.    'I'hc    bill    pa?«Acd    into  the    House  and  into  the 
Senate,    but    there    was   no    possibility    of    getting  it 
through.     Now,  I  know  that  there  are  certain  feat 
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which  have  crept  into  ouf  patent  system,  and  which 
frequently  have  been  the  subject  of  inquiry,  iind  doubt* 
less  will  continue  to  be  amiJiig  tlie  diflicuUic?}  of  the 
system,  and  one  of  them  is  how  to  remedy  suits  against 
users*  That  is  where  the  prejudice  had  arisen  all  over 
this  country.  On  the  drive-well  patents  thousands  of 
suits  were  brought  throughout  the  country;  and  in 
another  litigation  in  which  1  was  the  attorney  -  the 
Birdacll-Clovcr  Iluller  cdses,  \vc  brought  over  a  thou- 
sand suit^  in  thi<i  country;  and  I  had  the  pleasure  of 
having  the  btcn  hum  about  my  cars  for  years,  in 
connection  with  those  suits.  It  is  folly  to  pursue  Che 
large  manufacturing  institutions  to  stop  the  infringe- 
ments- The  remedy  seems  to  lie,  in  that  respect,  in  a 
mea>;ure  whii:h  would  reach  the  corporations.  It  is  a 
very  simple  thing  for  a  manufacturer  to  go  to  patent 
counsel,  or  lo  proper  authority* 'ind  have  a  search  made 
which  will  determine  absolutely  whether  the  thing 
which  he  is  about  to  make  is  f?^ing  to  infringe  a  patent. 
But,  instead  of  doing  that,  the  corporation  takes  up  an 
invention,  goes  ahead  nnd  makes  ir,  and  puts  the 
articles  out  all  over  the  country  and  the  users  buy  them 
innocently*  while  the  reiil  inventor  is  defrauded  cut  of 
his  rights  by  the  fact  that  the  whole  market  is  taken 
possession  of,  and  he  cannot  tackle  these  powerful 
corporations.  That  same  matter  has  been  corrected  in 
many  countries-  in  France,  for  instance,  the  infringer 
is  punished  by  rtne  and  imprisonment.  First,  by  fine  and 
forfeiture;  and  not  only  a  forfeiture  of  the  infringing 
articlesi  themselves,  but  a  forfeiture  of  the  machinery 
and  tools  employed  in  making  them,  for  the  benefit  o" 
the  patentee.     A  second  otTence  is  punished  by  tine  and 
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impri«onnicnl.  In  Germany,  in  Belgium,  in  Ri 
and  in  Sweden  it  is  the  same.  In  Spain  the  measures 
are  still  more  strinjfent.  In  Italy,  in  addition  to  line 
and  imprisonment  thcreMS  a  clause  to  the  effect  thnt  no 
action  shall  be  delayed  lor  more  than  one  week-  Law* 
of  this  character,  making  the  infringement  of  a  patent 
an  offence  punishable  by  fine  and  imprisonment,  stop 
it  at  iC5  inception.  The  manulacturer  docs  not  go  intv 
the  business.  He  keeps  out  of  it;  and  consequently 
suits  against  users  are  unknown,  and  the  protection  of 
property  in  patents  is  reco^izcd  and  enforced,  Nov. 
in  order  to  strengthen  the  law  of  this  country'  in  dial 
respect,  it  is  neces&ary  simply  to  build  up  the  walJ 
around  inventors,  and  not  tear  it  dowrt  But,  this  is  a 
matter  which  affects  the  manufacturing  interests  and  n«C 
our  Association  interests  solely.  It  seems  to  mc,a 
matter  in  which  a  hundred  thousand  dollars  vis 
expended  not  later  tlian  1877  and  1878  in  a  futile 
attempt  10  amend  these  special  features  of  tin?  Patetil 
Law, — it  seems  to  me  in  such  a  matter  that  it  would  be 
poor  policy  for  this  Association,  where  not  one  singk 
interest  is  involved,  to  go  ahead  and  expend  the  litde 
money  that  we  have  on  hand  in  seeking  to  carry  oat 
measures  of  this  character,  I  do  not  bchcvc  it  is  good 
policy.  I  do  not  believe  the  movement  reflects  the 
sentiments  of  the  different  interests  represented  in  this 
Association,  I  think  that  thi«  matter  was  proposed  to 
us  and  carried  through  without  sufficient  thought,  Wc 
are  launching  upon  an  investigation  here  which  has  no 
end.  What  have  we  todo  in  thematter  of  promoiionsin 
the  Patent  Office?  What  have  we  to  do  with  the  question 
of  the  compensation  of  the  Commissioner?    Tliesc  are 
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Ihin^  which  the  patent  iittorneys  in  assaciution»  where 
Urge  manufacturing  interests  come  together,  will  reach 
a  conclusion,  and  that  conclusion  will  be  satisfactor}'  to 
alt.  I  think,  gentlemen,  that  when  this  discussion  is 
ibout  to  end  1  will  oiler  a  suggestion,  perhaps  in  the 
form  of  a  motion^  that  this  Association  lay  thi*;  matter 
U|H>n  the  tabic,  and  expend  no  more  money  in  it-  1 
would  like  to  hear  other  gentlemen  express  their  views 
Upon  the  subject  if  they  have  any, 

Mr,  Steuart;     If  I  may  be  permitted,  I  will  make 
a  remark  in  reply  to  the  gentleman  who  has  just  spoken. 
His  suggestion  is  that  wc  arc  opening  up  n  wide  field 
in  an  apparent  effort  ro  tear  down   the  walls  of  pro- 
tection which  surrounds  the  patentee-     1  am  sorry  if  I 
have  expressed  myscif  so  obscurely.     I. am  sorry  if  I 
have   not   made    my    meaning    clear   in    my    effort   to 
suggest  that  the  whole  purpose  of  this  committee,  the 
whole  purpose  of  the  effort  which  has  been  made,  has 
been  to  build  up  around  the  patentee  every  safe-guard 
and  every  weapon  f>f    defense  against  infringers  ihat 
could  possibly  be  devised.     That  has  been  our  purpose, 
solely    nnd    entirely.     Our   effort    is    to    protect    the 
patentee,  tu  strengthen  his  patent  right,  and  to  give  to 
Ihe  owner  of  a  patent  a  right  that  will  be    far  more 
Valuable  than  any  right  which  he  now  possesses — and 
PWticularly   in    relation   to   electrical    matters.     With 
reference    to    the    gcntlemanN     suggestion     as    to    the 
'dvantagcs  which  our  system  has  over  other  systems, 
'wish  to  say  that  I  fully  appreciate  those  advantages. 
'Ve     have     the     best     sysicm     in     the    world;     and 
*ho8c     countries     that     have     followed     us,  —  Ger- 
many,  England  and  Canada,    (particularly  Germany, 


^hich  has  followed  us  most  closely),  have  carriwl 
our  aystcm  to  the  very  pcnnt  beyond  us  to  vrtiidi 
we  seek  now  to  cany  it.  The  lust  thing  done  by  the 
German  g(»vcrnment  in  perfecting  their  patent  sj-stem 
has  been  to  establish  a  court  especially  for  paie« 
appeals,  and  to  put  over  their  patent  office  a  man  who 
will  hold  his  position  during  n  term  of  years  sufli- 
eiently  long  to  enable  him  to  understnnd  the  practice 
and  to  dictate  proper  rule^  to  the  examiner:^  who  arc 
under  him.  That  is  what  we  seek.  Thai  is  al!  thai  vrc 
are  now  seeking.  It  is  simply  to  carry  forward  om 
system  so  as  to  complete  it,  and  put  it  where  our  imi* 
tators  have  ahcady  gotten  theirs,  TTicy  have  carried  it 
beyond  ours  in  theory.  With  reference  to  ihc  etTort 
which  was  mpde  ten  years  ago  to  alter  or  amend  the 
patent  system,  the  gentleman  has  suggested  that  ai 
effort  was  made  in  which  a  hundred  thousand  dolUn 
was  spent,  and  which  was  unsuccessful  because,  as  be 
intimated,  it  wns  impossible  to  make  any  changes,  I 
would  like  to  read  a  clause  from  a  letter  which  I  hare 
in  my  hand  from  Mr.  James  J.  Storrow.  whom  we  «ll 
know,  of  the  Bell  Telephone  Company,  on  that  subject- 
lie  says: 

*'Ten  years  ago  an  attack  was  made  upon  the  p:itefii 
system,  as  you  know,  by  an  organized  company  of 
infringers.  The  best  that  my  associates  and  I,  repre- 
senting a  larg:e  amount  of  patent  property  and  inleresOt 
could  accomplish  was  to  agree  to  some  modificatioiis 
which  we  thought  were  wise,  and  would  tend  <■> 
teniove  some  tcatures  of  the  law  which  we  liaJ  to 
admit,  however,  were  very  obnoxious,  :ind  toa^Teein 
a  modified  form  to  some  others  that  we  thought  woitld 


be  passed  in  a  worse  form  if  we  did  not  come  to  an 
agreement  about  tlicm-'' 

The  Jacts  with  regard  to  that  ctTort  were,  that  it  wrts 
an  effort  by  a  band  of  infringers,  who  were  determined 
CO  break  down  the  patent  system  if  they  could,  or  to 
introduce  features  into'it  which  would  enable  them  to 
use  certain  patented  property  which  they  wanted  to 
use,  free  of  charge^  and  (ree  of  liability  for  infringe- 
ment, A  hundred  thousand  doUarii  was  spent,  but  it 
wast  spent  to  a  large  degree,  in  dereiiee  of  the  patent 
system  against  the  attack  of  the  infringers.  At  present 
we  propose,  (although  there  are  many  suggestions 
made,  thc*se  suggestions  are  made  for  the  purpose  of 
gaining  light  upon  what  is  the  most  desirable  thing  to 
do),  and  have  siettled  down  to  the  conctusTon,  as  I  have 
suggested,  that  we  will  do  ju3t  what  Germany  has 
done;  wc  will  pui  over  our  Paleni  Ollice,  if  it  can  be 
done,  a  man  who  is  thoroughly  cnpable  of  managing  it; 
and  we  will  establish  ar  iiiterniediate  special  court  for 
p<atent  appeals,  with  jurisdiction  to  hear  the  technical 
questions  which  now  gc»  into  our  courts  where  there  is, 
in  many  cafjes,  at  leaet,  an  entire  absence  of  technical 
knowledge.  Wc  arc  attempting  tu  build  around  the 
patent  system,  and  arcjund  the  patentee,  a  wall  which 
will  be  a  benetit  to  every  member  of  this  Association. 
Indeed,  I  can  hardly  concciv'c  how  any  associ:ition  that 
has  existed  in  this  land  could  be  more  interested  in  tiiisj 
subject,  or  could  more  properly  be  said  to  be  the  right! 
source  whence  edorts  of  this  sort  should  spring,  than 
this  association. 

Dr.    Mosiis  ;       Referring    to   the   remarks   of  Mr. 
Steuart,    I    would  like  to    mcnti(*n  an   incident   illus- 
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tritting     th«     efficiency     of     the     superior     court 
Germany.        A     rricnd    of     mine     who    reprcscnM   a 
very  iniportafit  patcfU  abroad  for  electric  inulurs,  w» 
rccentlj'    laying  that    motor    before    various   manufac- 
turers in  (Jcrmany,    for  the    purpose  of  uniting  vritb 
them  in  Ihc  exploiting  of  the  invention.     He  met  one 
of  the   largest  mamifacturers — who  fihall  be  namelrts. 
although  his  action  should  be  bIazone<I  abroad  so  that 
we  may  know  what   sumc    men   are   capable    of  doing 
when  they  have  the  power  to  do  ilK     This  manulac* 
turer  said  to  him;  "That  is  a  very   good   invcnlioa 
indeed;  but  if  I  want  it  I  will  use  it" — in  those  very 
words.     My  friend,  thinking  that  the  gentleman  liraSt 
so  to  »peak,  on  his  own  dunghill,  and  had  the  idea  that 
perhaps  he  might  do  so^  thought  that  he  would  investi- 
gate the  question;  and  on  doing  so  he  found  that  this 
appellate  court  would  not  only  protect  him,  but  would 
take  cognizance  of  such  a  remark.    Jt  is  a  bad  spirlj;il 
is  a  frecbcoting  spirit,  and  ou^ht  to  be  repressed  aJ 
much  as  possible*    A  patent  represents  a  concrete  idea, 
an   accumulation  nf  mentnl   wealth,  that  a  man  is  enti- 
tled to  hold  and  to  have  just  as  if  it  were  hard  dollars. 
He  spends  hard   dollars  in  exploiting  it  and  in  perfect' 
ing  il,  not  to  mention  many  sleepless  nights.     Now,  if 
such  a  law  as  Mr.  Steuart  proposes  can  be  brought  lor* 
ward»  so  that  we  could  have  such  a  court,  tliere  would 
be  a  greater  dignity  attached  to  our  patent  system.     As 
it  is,  the  American  system^  excellent  in  many  respects, 
commands  admiration  abroad    for  the  very  thorough 
manner  in  which  claims  arc   investigated  in  the   Patent 
Office.     I  have  heard  many  compliments  paid  to  it  by 
distinguished  patent  lawyers.    Aaother  incident  1  woi 
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call  to  mind  as  showing  the  nccesftity  of  having  a  com- 
prehensive and  logical  svstcm.  It  in  well  not  to  Couch 
a  Grumbling  structure  tor  Jcar  that  you  may  precipitate 
ruin  upon  yourself;  yet,  at  the  same  time,  we 
put  in  all  sorts  of  tie  bolts,  in  order  to  keep 
it  in  position  temporarily.  Those  tie  bolls  should 
be*  in  our  system,  an  avoidance,  if  possible*  o( 
those  extraneous  matters  which  rather  tend  to  weaken 
the  confidence  that  the  patentee  has  in  the  security  of 
his  right,  A  glaring  instance  came  under  my  attention 
in  England  recently,  where  a  very  valuable  patent 
taken  out  by  an  American  in  England,  wa<i  received 
most  favorably,  and  large  amounts  of  capital  were 
ready  to  exploit  it,  until  it  was  found  out  that  a 
publication,  which  for  the  life  of  me  I  could  not  see 
w&s  a  publication,  (describing  the  Amcriciin  patent 
ibroad  without  its  being  publi:^hed  to  the  world)»that 
is,  the  mere  act  of  issuing  a  patent  threw  such  a  cloud 
upon  the  title  to  the  invention  that  it  was  impossible  to 
exploit  tliat  particular  apparatus.  Now,  those  uncer- 
tainties should  be  removed  if  possible,  if  we  have  them, 
and  they  are  such  as  Mr.  Steuart  referred  to;  such,  for 
instance,  as  where  the  expiration  of  a  patent  abroad 
may  limit  the  life  of  the  American  patent;  such  things 
as  that  should  be  investigated  carefully,  and  if  errors 
have  crept  in  which  cannot  be  corrected  now,  still  in 
the  future  they  might  be;  and  it  would  be  a  very  wise 
thing  for  us  in  some  way,  as  a  body,  to  call  the  attention 
of  the  Legislative  branch  of  the  Government  to  the  fact 
that  wc  are  willing  to  cooperate  with  all  other 
branches  of  inventors,  or  societies  that  represent 
inventors,  in  order  to  give  a  greater  stabilitj'  to   the 
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patent  laws  and  greater  protection  to  inventors.  That 
course.  I  think,  is  verj-  admirably  outlined  by  the  com- 
mittee who  had  it  in  charge:  and  I  hope  thnt  we  vriU 
^vc  a5  much  moral  support  a^  possible  1o  ihosc  gentle* 
men  id  their  %*ery  arduous,  (but  not  a  thankless  iaak^ 
because  they  will  have  the  reward  of  our  praise),  snd 
most  useful  effort;  because  it  will  tend  to  give  greater 
security  to  the  American  inventions  which  are  novr, 
particularly  in  our  branch,  the  fundamt-ntai  ones  at  tlic 
bottom  of  the  greatest  industry  that  has  ever  hecn  ^ 
started, — and  that  is  the  electric  light  industry,  ^H 

Mr.  Ph£i-ps:  I  share  with  Mr.  Steuiirt  in  h™ 
surprise  that  the  work  of  this  committee,  or  any  action 
of  the  Association  upon  it,  should  be  construed  as 
bcii^  in  anywise  an  attack  upon  patent  protection,  or 
the  patent  system.  I  suppose  it  is  quite  within  thr 
truth  to  Ray  that  the  movement  was  conceived  aad 
started  purely  with  the  purpose  of  conserving  all  the 
protection  that  inventors  now  have,  and  of  clearing  up 
as  much  as  possible  the  obscurities  that  exist  in  relatM 
to  inventors'  rights,  by  better  methods  applied  to 
certain  portions  of  the  system  as  now  practiced.  I 
think  ihere  can  be  no  doubt  about  ihnt.  I  wii$  also  a 
good  deal  surprised  that  any  one  should  fail  to  «ee  ihe 
very  immediate  and  direct  interest  that  all  the  members 
of  this  Association,  as  well  as  manufacturers,  have  t& 
this  question.  It  seems  to  me  that  the  contusion  which 
exists  in  respect  to  the  relaticms  of  many  patents  to  doc 
anoTher^  and  the  rights  of  various  people  with  respect 
to  uiie  another,  is  a  source  of  constant  anxiety  t* 
nciirly  cvt-ry  one  engaged  in  the  electric  light  business* 
I  thjok  that  the  work  of  this  committee  has  bce[i   lull 
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justified,  and  th«  time  .spent  upon  it  has  been  Uitly 
justified  by  [lie  icsuU^  tluU  have  been  reached 
up  to  this  lime.  If  I  understand  our  position 
now,  we  are  expected  to  pass  upon  the  suygesTions 
made  by  the  commiucc,  for  I  suppose  that  the  remarks 
of  Mr,  Steuart  made  alter  reading  the  report  of  the 
committee  ii*  presented  in  the  printed  pamphlet*  are  to 
be  considered  also  as  the  report.  The  proposition, 
zs  I  understand  it,  is^  to  entirely  abindori  the  idea  of 
the  creation  of  a  Commission,  and  instead  of  that  to 
direct  the  energies  of  the  Bar  Association  of  Washing- 
ton, supported  by  an  expression  of  opinion  as  evidenced 
i>y  a  vote  of  this  Association,  towards  the  accomplish* 
mcnt  of  two  distinct  measures:  The  creation  of  an 
appellate^  courtj  ^nd  the  Increase  of  the  salary  of  the 
Comrnissianer  of  Patents-  Both  of  these  measures 
aeem  to  me  to  be  quite  free  from  the  objections  which 
Would  attach  to  any  measure  which  visibly  showed  the 
object  to  he  the  increasing  of  protection  to  the  paten- 
tees- 1  am  very  glad  that  the  committee,  and  probably 
all  the  members  of  the  A!£<iociationST  or  a  large  portion 
of  them,  have  recognized  the  danger  of  introducing 
any  measure  which  should  seem  obviously  to  be 
addressed  to  the  increasing  of  the  value  of  patent 
monopolies  in  a  money  sense;  but  these  measures  sim- 
ply look  to  conserving  the  rights  and  the  protection  now 
afTurded  by  our  patent  system,  by  a  moditication  of  the 
methods  of  administering  patent  laws.  The  measures 
suggested,  as  they  seem  to  mc,  do  not  afford  an 
Opportunity  for  atuicks  upon  our  patent  system;  and  it 
would  be  difficult  to  make  amendments  to  either  of 
those    propositions    which     would    attack   the    patent 
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system.  Theretbrc  I  trust  that  the  Association  will  f^e 
6t  to  endorse  the  proposition  of  the  committee  as  I  now 
undcrsbind  it  to  be* 

Mh,  Leggett:     I  think  I   may  be  misunderstood  if 
it  15  inferred  that  1  assume  that  the  action  of  this  com* 
mittee  is  in  the  nature  of  an  attack  upon  the  patent 
system.    I  do  not  consider  it  an  attack  in  anv  way^ 
shape  or  manner.     I  think  that  the  recommt- ndations  ol 
the  committee,  in  most  respects^  arc  good  and  that  they 
will  eonect  ahu-scs  in  the  particular  channels  indicated* 
The  point  with  me  is  simply  this:    Is  jt  policy  for  us  as 
an   Association   to  divert  our  funds  (which  are  very 
limited,  to  say   the    least,   alUiough    we    now  have  a 
proposition  before  us  to  double  our  dues,  in  order  to 
carry  on  our  business  properly)  into  anoth^fr  channet 
If  there  are  those  in  this  Association  who  desire  to 
further  the  ends  suggested;  if  there  be  manufacturen 
with  us   who  have  those   ends    at  heart*  and  if  it  is 
for   their   advantage    that  these   recommendations  be 
carried  out,  let  them  act  personally  and  individually 
to  advance  the  object  which  they  desire;  let  them  join 
this  movement;  let  them  divert  their  own   funds  into 
that  channel ;  but,  of  what  earthly  use  is  it  to  an  electric 
light  company  to  interfere  with  these  matters  in  the 
Patent  Oflicc?     It  seems  to  me  that  there  is  no  intercut 
in  this  country  that  has  been  so  well  served   in  the 
Patent  Office  as  the  electric  interest.     I  do  not  think 
that  a  sel  of  patents  has  ever  been  issued  in  any  counirj 
that   will   compare   with    the  electrical    patents   which 
have    been    i>jsued    in    this  country.     Why,    the   Bell 
Telephone  patent — a  p^-iteni  obtained  Jrum  our  Patent 
Office — has  withstood  attacks  in  all  the  courts  of  this 
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^untry;  and  ex'en  rin  iction  by  the  Government  itscW 
to  annul  it  has  failed  to  reach  it.     If  we   look  at  the 
Ibundahon  piitcnts  of  the  electric  li^ht  eompanicK  we 
And  thai  they  also  arc  very  admirably  drawu.     AH  of 
tfiesc  inventions  relating  to  electric  interests  have  been 
conserved  in  the  Patent  Oflicc,  rijjhl  slraighl  from  ihe 
Tei}' beginning  toihcend-     The  point  I  make  as  tolhts 
niauer  is  that,  as  an  Assoclntiun,   we  simply  suspend 
ouropcratinnsat  this  point,  and  recommend  if  necessary, 
or  if  thought  desirable  that   the  individual   members  of 
the  Association  be  rcqucRted  to  lend  their  efforts;  but 
iHat  the  A»5uciaiiun  fund:^  remain   intact   tor  the  use  of 
^e  Association.     If  this  thin^  is  to  go  on  you  will  need 
to  spend  thousands  and  perhaps  tens  of  thousands  of 
datlars   before  you  will   know  where  you  stand,     I 
'ccolleci  that  at  the  time  "Bill  300"  was  under  con- 
sideration a  party  gave  me  sixty  dollars  a  day  for  more 
than   two   months   to  remain    in   Washingttm  and  look 
after  their  interests  in   cuniiectton  with  thai  bill;   and  it 
was  not  very  large  compensation  either.     I  know  of 
attorneys  in  this  country  who  were  paid  two  or  three 
hundred  per  day  for  four  or  six  months  — Mr-  Siarrow, 
for  instance — who  represented    large  interests  at    the 
lime.     While  it  is  true  that  there  wa*  an  attack  by  an 
orgflnized    band   of  infringers,  still   it  was   based   upon 
those  defects  in  the  patent  law ;  and  thereupon  the  patent 
association   got    together^  not   to    attack    this    band  of 
infringers,  but  to  correct  the  features  of  tlie  patent  law 
which   were    considered   objectionable.      We  arc    not 
called  upon  ti>-day  to  attack,  and  there  is  no  reason  why 
we  should  fear  any  attack  upon  our  patent  system.   We 
«ire  not  here  to  protect  or  to  attack  our  patent  5}^tcm. 
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As  an  Associaiion  wc  arc  not  called  upon  in  do 
that;  and  I  do  not  bcHcvc  that  as  An  Asfiociatioti,  wfc 
have  got  to  go  into  that  matter;  for  that  will  ^till 
be  attended  to  by  patent  attorneys,  and  by  chwsc 
who  arc  more  directly  interested  in  patent  matters. 
Every  interest  of  this  kind  in  this  country  is  repre- 
sented and  looked  afler  by  those  who  are  prosecuting 
these  mailers  in  the  Patent  Office;  and  their  expeascs 
are  sufficiently  paid  for  the  purpose.  From  the  reporB 
of  every  Commissioner  for  years  past,  away  back  at 
least  to  the  time  of  Comniissioner  >[asonf  every  CcwO' 
missioner  has  recommended,  right  straight  throagi*, 
the  reformations  which  arc  now  sugjjestcd  in  patent 
matters,  U  is  not  a  new  thing.  They  have  been  striv- 
ing year  after  year,  liince  that  time,  to  accompli*;h  these 
purposes;  and  I  do  not  think  we  ought  to  stand  up  here 
flow  and  t^ke  the  brunt  of  that  thing,  and  pay  from  our 
Associauoa  fund  the  money  necessary  to  carry  such 
measures  through.  1  simply  suggest  th»t,  as  a  matter 
of  policy,  as  an  Association,  we  drop  this  matter, 
except  so  far  as  our  recommendation  goes;  and  then, 
as  individimk,  let  us  carry  tt  so  far  as  each  individual 
interest  deems  it  to  be  appropriate, 

Tiiu  President:  Up  to  the  present  time  the  money 
expended  by  the  Legal  Committee  has  not  been  taken 
from  the  funds  of  the  Association^  but  has  heCB 
contributed  by  voluntary  subscription  by  the  repre- 
sentatives of  different  interests;  and  there  is  noW|j 
remaining  of  that  special  fund  about  $250.  ^H 

Mr*  DkCamp:     That   appropriation  was    made  ftr* 
two   purposes — to  meet  the  expenses  of  the  committee 
and  to  procure  the  publication  of  our  proceedings.  X 


riind  which  wa»  contributed  for  thotie  special  purposes 
is  silrcady  lialf  expended;  the  balance  isi  on  hand  for 
fefor  that  ptirpose.  If  Mn  Leffgctt  will  allow  rac, 
Wiilc  I  am  on  my  feel  1  will  say  that  while  I  am  in 
tntirc  sympathy  wilh  the  rcvisiun  of  these  laws,  as 
stated  by  Mr.  Steuart,  I  think  that  wc  are  taking  hold 
of  something  that  vre  cannot  carry  out*  1  think  that 
Wc  will  find  that  the  fund  required  for  that  purpose  will 
be  very  largely  in  excels  oi  what  wc  are  able  to  pJiV- 
The  small  balance  of  $:25o  which  remains  out  of  that 
;inall  contribution  is  sutHcicnt  probably  to  pay  the 
expenses  which  have  already  been  incurred,  and  to 
neet  bills  lo  be  presented  for  outlays  which  have  been 
nade.  I,  for  one,  do  not  see  how  we  can  carry  it  any 
iirther  with  our  6nances  as  they  now  stand- 

Mr.  Garratt:  We  are  undoubtedly  much  im- 
>ressed  with  the  arguments  wiiich  have  been  advanced, 
Lod  especially  by  the  mention  ol"  the  large  (ees  which 
)atent  expcns  have  received.  (Lauj^'htcr.)  It  does 
iot  seem  to  me,  however,  that  the  argument  is  a  good 
»nG,  or  that  it  is  the  time  to  abandon  this  particular 
lubject.  It  was  my  misfortune  not  to  have  been  here 
vhcn  the  discussion  was  opened;  and  there  is  one  fact 
vhich  may  then  have  been  mentioned,  but  to  which  I 
low  wish  to  refer  without  making  any  arjjument  upon 
d  and  it  is  this,  that  on  the  20th  of  last  month  there 
vas  presented  to  Confess  a  bill  drafted  for  the  special 
>urpo£e  of  wiping  away  our  present  patent  system  as  it 
low  exists,  and  going  back  to  the  patent  law  as  it  was 
n  179(>*  It  dues  not  seem  to  me  appropriate  that,  with 
he  interests  which  we  all  have  at  stake,  we  should  be 
nactivc  in  this  matter,     1  own  a  good  many  patents; 


perhaps  they  are  not  worth  much,  but  yet  F  (eel  thai  I 
have  some   intcrtrsc  in   the   patent  sj'^tcm  of  the  UnitcJ 
StAtes-      It  may  be  argued  thjt  we  are  here  tur  do  Dt>t:\ 
particular  interest;  but  any  one  ot^  us  may  some  diy  be 
Ibrtunate  enough  to  get  hold  of  a  patent  which  is  worth 
something;  and  it  does  not  seem  to  me  to  be  wiselo 
be  irdiflerent  to  ihe  eHbns  of  our  Ltgal  Committee.  Ix 
has  been  argued  that  to  enrry  on  their  work  will  take 
a  large  amount  of  money-     It  has  been  argued  ibil 
suitable    experts    must   be  remunerated  in  a  way  not 
commensurate  with  our  means.     I  would  remind  Ihc 
Association — (and  I  do  not  do  it  because  the  head  of 
liic  patent  department  of  this  Association  happens  lob^ 
n  personal   friend   of  mine)— that  there   has  been  vd^^ 
much   committee   work  done  here  which   hns  cosllh*^ 
Association   not  one  ccal.     It  is  a  toramon  custom  fw 
those  at  the  head  of  a  committee  to  do  nine-lcnihs  of 
the  work  themselves,  and  to  do  it  without  rcnumera- 
tion.      This    is    expected    of  them.     There  are   other 
committees,  or  have  been  in  this  Association,  composed 
of  gentlemen  whom  ynu  well   know  have  been  called 
upon  to  devote  long,  hard,  persistent  work — professioiul 
work'^'without  remuneration,  which  otherwise  would 
have  been  paid  for;  but  the  service  has  been  given  as 
freely  :is  the  wind  which  blows  over  this  house*  for  the 
chairmanship  of  a  committee  of  this  Association  is  an 
honor  of  which  any  man  may  well  be  proud-     I  have 
no  doubt  that  if  it  is  the  desire  of  this  Convention  that 
this  movement  should  go  on,  the  funds  will  be  forth- 
coming, and  this  Association   will  not  be   left  under  the 
great  encumbrance  of  debt,  which  the  previous  speaker 
fears.     I  do  not  think  that  the  bill  which  I  speak  of,  «s 
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^Kog    tiDW    btrfarc    Con^c*«s,    will    Jimount    ti>    much, 

because  I  happen  to  know  that  at  the  present  lime  it  is 

not  backed  by  v€r\'  strong  men,  but  it  might  be;  it  is  a 

bill  which  might  be  pruraoled  by  an  orgjinizctl  system 

ofinfringcrs,  similar  In  that  which  supponc<l  the  at1»ck 

which  was  niRcle  some  ten  or   more  years  ago  on  our 

patent  system;  And  it  might  then  become  an  clement  of 

»CT>-  great  danger  to  us  all-     I  do  not  wnnt  to  sec  a 

blanket  of  cold   water  thrown  over  the  work  of  our 

Lfgal  Committee,  in  the    (ace    of  facts  as    they    now 

appear.      There  is  one  more  point  to    which    I    wish 

to  refer-     The  suggestion    has  been    mflde  here    this 

morning  th«t  electrical  interests  have  been  advanced  by 

the  patent  system  as  much  as  any  other  interest.     That 

wgumenl  wa?»fulluwtd  by  a  syllogism;  but  that  syllogism 

was  a  false  one  loj;ncally*     I  do  not  cast  any  imputation 

upon  the  intent  of  the  gentleman  who  advanced  it;  but 

electrical  patents,  and  electric  light  patents  were  used 

as  one  premise  of  the  syllogism,  interchangeably.    Such 

logic  as  that  is  not   permitted   in  the  courts,  and  ought 

not    to    be    permitted    before    this    Association,    for    it 

invariably  leads  to  a  falaciuus  conclusion. 

The  President:  There  is  one  point  that  I  want  to 
say  something  about  in  thisconncctinn,  I  do  not  know 
anything  about  the  legal  phases  of  this  question;  nor 
about  any  of  those  outlying  ramifications  which  have 
been  discussed  t^ythe gentlemen  whohavespokenonthis 
matter.  That  which  I  wish  to  call  attention  to  is  a  fact 
which  has  not  been  commented  upon  by  any  of  the 
speakers;  and  that  is  that  the  men  who  are  using  these 
patents,  the  men  who  have  paid  their  money  for  these 
patents,  have    found  them  in   a  great  many  instances 
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ab*volutcly  Avorthlcss.  Now,  there  were  patents,  iml 
there  arc  patents;  and  while  Mr-  Lcg^dt  hii>  ht;lti  upto 
juu  the  wonderful  succes:^  uf  the  BeH  Telephone,  which 
I  believe  has  had  inori:  pinuical  attempts  upon  il, 
because  of  its  success^  than  any  other  patent  e\tf 
obtained  in  this  country;  while  be  has  held  up  ibit 
thing,  he  has  brought  in  collatcrallvthe  protection  which 
has  been  atTorded  to  our  business.  Now,  I  mainOtn 
that  a  proper  system  in  the  Patent  Odicc  (and  I  wttt 
you  to  thtnk  this  over  aiWr  a  while)  would  make  a 
patent  issued  trom  that  office  just  as  good  as  gold— tf 
the  system  was  proper  and  il'  proper  safeguards  vcat 
thrown  nbout  it.  I  want  aho  to  make  this  statement— 
that,  throuf^hour  this  broad  land  where  millions  ind 
millions  of  dollars  have  been  invested  in  the  clcctrk 
lighting  business,  there  have  been  very  few,  if  any? 
lavorable  decisions  in  the  courts  of  this  country  in 
electric  light  patent  suits. 

A  voice:     There  have  not  been  any. 

The  President:  I  am  inclined  to  draw  it  vcr>" 
mildly-  I  do  not  want  to  make  any  extreme  state- 
ments. I  know  that  when  I  get  to  talking  ]  generally 
put  the  bad  end  forciiio&l;  for  I  want  to  make  my  cafi* 
us  easy  as  I  can.  The  result  of  tliai  has  been — what? 
It  has  been  that  the  promoters  of  electric  light  cotnpt- 
nies  go  into  various  communities  in  which  they  liw 
and  solicit  their  fcllow-cilizens  to  put  their  money  into 
an  electric  light  company.  When  you  deal  with  * 
parent  company  its  representatives  will  say  to  yo^t 
"  \^  e  have  the  foundation  patent!^;  we  have  property 
here;  we  are  not  offering  you  a  paper  upon  which  i* 
written  down  a  number  of  set  phrases  and  words;  but 
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we  are  ofTering  to  you  something  which  is  just  as  good 
as  ^old,  because  wc  arc  going  to  lake  your  gold  for  il." 
But  what  has  been  the  history  of  these  cases?  I  do 
not  want  to  reflect  upon  any  representatives  of  parent 
companies  who  are  here;  but  the  melancholy  fact 
stares  us  in  the  face — melancholy  to  those  who  have 
put  their  money  into  cU'Ctric  lighting  companies  and 
have  got  no  return  from  it — the  melancholy  fact  stares 
us  in  the  face  that  iofringcrft  were  men  whom  Chcy 
claim*  when  ihcy  were  selling  their  patents  were 
',  infringers,  came  into  your  territory  and  established 
■  themselves  check^by-jowl  with  you ;  and  the  result  was 
'  that  you  found  yourself  in  a  few  months  doing  busi- 
ness for  nothing;  and  a  promised  decision  in  court  was 
never  delivered.  Decisions  are  rarely  ever  reached 
in  electric  light  patent  suits.  Therefore  the  pur- 
chaser uf  the  patent  ?4uffers.  The  parent  company, 
with  all  this  gilt  edge  work  thrown  about  its  business, 
sells  you  what?  It  sells  you  these  patents.  Why  do 
you  buy  them?  You  think  that  you  are  investing  in  a 
property  which  will  bring  ynii  a  good  return  for  your 
investment-  But  whjit  do  you  find?  You  find  that 
there  is  no  punishincnl  for  the  s<>-called  infringers, 
You  find  that  your  patents  are  comparatively  worthless. 
Why  is  this?  Surely  the  inventor  believes  and  has 
faith  in  his  invention;  surely  the  men  who  make  these 
;  represent;itions  to  you  arc  in  earnest;  they  are  honest; 
and  tht-y  believe  what  they  tell  you.  But  that  which 
they  tell  you  is  not  true.  The  stem  logic  of  (acts  and 
bitter  experience  which  has  buried  electric  light  com- 
pany after  electric  light  company,  which  have  gone 
dmtrn  in  darkness  and  financial  ruin,  are  the  tombstones 


all  nlong  this  road  uhich  <ihow  where  the  conterb  of   I 
men*5    pocketbooks   have  been  scattered    by  the  way.    I 
Where  U  the  fault?     If  the   fault  is  not  with  the  men     I 
who  have  -urged  you  lo  huy  their  wares,  it  must  be  in    I 
the  Patent   OtRce.     These  are  the  conclusions   which    J 
laymen  come  to.    These  are  not  the  coclusions  of  thftfl 
lawyer;  but  they  are  the  slern  conclusions  of  those  who  T 
have  lost  their  money  by  sinking  it  in   these   ^^pecnla^^l 
ttons   (that   is  the   word — " sf'c:uJaiic}ts^)^  when  tliey^B 
thought  that  they   were  engaging  in  a  Jixed  and  sub-     J 
stantial  business;  it  is  tlie  stern  conclusion  which  the9^| 
gentlemen    who    have  invested  and   lost    their  money^ 
that  there  is  something  wrong  in  the  Patent  Office,    I 
am  not  speaking  for  the  man    who  possesses  a  patent 
incubator,  or  for  the  m»n  who  ha^;  a  pat<rni   plow,  m  & 
patent  harrow,  or  a  patent  wa^^hing  machine,  or  a  patent 
cider  press^   becnuse  1  permit  to  vaeh  of  thcni  the  &anw 
liberiy  of  speech  and  action  which  I  ask  for  this  Asso- 
ciittion,  and  tor  Its  members  individually;  but  1  say  thnt 
what  we  want  lo  do  is  to  protect  our  own  interests  as  far 
as  lies  in  our  power;  and  wc  cannot  protect  them  bjfl 
5;itting   idly   by  and   seeing   this    thing  going  on,     W^^ 
must  net,     I  want  to  refer  to  the  lawyers  once   more; 
but  I  do  not  want  to  do  it  urkindly  or  have  them  think 
that  what  I  say  is  intended  as  a  reflection   upon   them 
individually-     If  there  were  no  sick  men  there  would 
be  no  need  ol   doctors.     If   there  were  no  impertect 
laws  there  would  be  no  need  of  lawyers.     (Apphiusc.) 
And,  just  as   far  as  you  protect  the  work  ot  die  Patent 
Office,  just  so  far  a»  honest  safeguards  can  be  thrown 
around  these  papers,  which  come  to  us  with  the  broad 
seal  of  our  country  upon  them,  as  the  signs  of  protec^ 


tion  to  men  who  have  invested  their  time,  their  money 
and  Inbor  in  bringing  out  ftomething  lor  the  benefit  ol 
mankind  (itnd  incidenCAlly  (ar  their  own  pockets  as  a 
matter  of  course) — just  so  I'ar  as  the>c  things  can  be 
icmcdiedt  just  so  Tar  will  Othello's  occupation  t>c  gone; 
nnd  the  lawyers  will  hiivc  nothing  to  do.  (Laughter.) 
Perfect  ihc  patent  laus  and  there  will  be  no  use  for 
patent  lawyers.  I  am  talking  outside  of  lawyers,  and 
in  the  intere^it  of  thi«  A^isociation  and  of  the  mem- 
ber* of  this  Associatiou,  and  I  say  that  the  paltry  dolfc 
that  you  spend  in  aiding  this  legal  committec-^whethcr 
it  be  S250  or  $5,000,  wonid  be  money  well  spent  if  rt 
only  succeeded  in  bringing  before  Congress  a  discussion 
ofthis  thing,  in  such  a  way  as  to  lay  bare  the  impositions 
which  have  been  laid  upon  inventors  and  investors^ 
and  the  frauds  which  have  been  perpetrated  upon 
men  who  have  invested  their  money  in  patents.  (Ap- 
plause.) 

Mr.  Leggett:  I  do  not  see  that  the  remarks  of  our 
worthy  President  alter  the  conditions  or  the  facts  at  all. 
The  suggestion  was  made  by  the  gentleman  upon  my 
left  that  good  laws  will  not  stop  litigation,  '(iood  laws 
arejustrte easily  infringed  as  bad  laws.  The  fact  that  a  law 
is  good  does  not  stop  the  breaking  of  it  by  this  or  that 
individuaL  It  can  be  bnikcn  just  as  much,  whether  it 
is  a  gofid  or  a  bad  law-  It  all  comes  back  to  the  old 
proposition;  What  have  wc  to  do  with  it?  Where  are 
vre  materially  injured  in  this  matter?  Not  by  the  fact 
that  the  Patent  Office,  seeing  that  we  have  a  good 
invention,  gtve^  us  a  patent  for  it;  not  by  the  fact  that 
the  Thomson-Houston   Company  comes   along  a  while 

tand   induces  the   Patent  OfUce  tu  give  them  a 


patent  for  an  improvement  on  our  invention.  The  sug- 
gestion was  made  by  our  worthy  President  that  because 
the  Patent  Office  issiie<l  a  patent,  it  ought  to  stand  still 
and  never  i&suc  another  patent  which  would  infringe  it. 
That,  it  strikes  mc,  would  be  the  very  wor^t  policy  in 
the  wide  world.  It  would  be  suicidal.  Where  would 
it  have  left  the  sewing  machine?  It  would  have  left 
tlie  sewing  machine  with  the  Elias  Howe  ini'cntion— a 
needle  with  the  eye  at  the  point  and  with  mechanism 
which  could  not  drive  it  through  a  hundred  stitche^H 
That  IS  exactly  as  the  Viewing  machine  would  have 
been  left  at  th;*t  time.  What  followed  right  after  that? 
Another  man  came  after  who  saw  that  the  breaking  of 
the  thread  was  caused  by  the  tact  that  as  the  needle 
passed  throu^'h  the  cloth,  talking  the  thread  with  it,  it 
made  a  larger  hoks  and  thus  an  abrasion  was  thrown 
upon  the  thread  and  it  broke.  What  was  the  next 
thing  done?  There  came  along  a  man  who  made  a 
little  groove  above  the  eye  of  the  needle;  so  that  as  the 
thread  passed  down  through  the  cloth  the  thread  lay  in 
the  groove.  What  would  have  been  the  result  if  the 
first  patent  had  stood  in  the  way  of  all  improveme 
on  the  sewing  machine? 

Thb  pREsrDENT:  Let  rac  say  a  word.  There  was 
nothing  in  my  remarks  intended  to  prevent  anybody  from 
making  improvenienls  on   base  patent:^. 

Mr.  Leggett;  I  concede  that;  but  is  not  that  j 
exactly  the  situation  which  throws  these  competitors 
into  i}UT  market?  It  is  precisely  that  and  nothing  more. 
The  man  came  out  with  a  sewirg  machine  having  the 
eye  in  the  point,  but  no  groove.  Another  man  make^ 
a  groove  above  the  point  and   nothing  more.      But   tiiat 
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was  not  enough  to  make  it  a  perfect  machine.  It 
occurred  to  another  man  to  make  a  groove  right  below 
the  eye.  He  got  a  patent  Jur  that.  A  needle  haxiiifr  ^ 
groove  above^  and  a  ^oovc  bt-low  the  eye,  into  which 
the  thread  is  pressed,  and  so  prevented  from  brenking 
when  driven  through  the  cloth-  was  wlut  miidc  (he 
machine  a  success,  and  makes  the  perfect  sewing 
machine  of  the  present  day.  Whn  is  entitled  to  the 
credit  of  that  invention?  Not  the  first  man  entirely. 
The  fact  that  every  machine  which  a  subsequent 
inventor  miikes  infringes  every  patent  which  has  gone 
ahead  of  him,  makes  no  differcnci;.  It  ij  for  the  law  tc 
gel  at  that-  The  law  is  niM  defective  which  gives 
to  the  second  and  third  man  a  patent.  It  is  just 
so  with  our  electric  light  patents.  The  Brush  Com- 
panj*  came  into  the  field  first  with  patents  which 
were  practically  the  ground  patents:  and  shortly 
afterwards  came  Weston,  Thomson-Houston,  Farmer, 
and  others.  Each  one  of  tlicm  had  something  M'hicti 
was  regarded  as  an  improvement^  a  patentable  improve- 
ment, over  some  things  that  had  gone  before-  And  the 
Patent  Office  gave  each  of  them  patents.  That  was  all 
tliat  the  Patent  Office  could  do.  It  is  perfectly  proper 
that  it  should  do  this,  and  not  give  a  patent  which 
would  cover  alt  future  uiventions  in  the  line.  These 
patents  came  out;  and  they  established  electric  light 
plants.  Now,  the  law  is  brought  into  play  to  invoke 
protection  of  these  ground  patents.  Now  it  is  asked, 
what  has  the  law  done  for  us?  Why  has  there  never 
been  a  decision  sustaining  an  ek'ctric  light  patent? 
Simply  because,  as  I  will  venture  to  say,  there  never 
has  been  but  one  patent  suit  inx'olving  the  electric  light 
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system  which  has  beer  brought  to  a  conclusion,  and 
that  is  the  one  which   t  suppose  ia  referred  to,     Th; 
was  on  the  annular  clamp  of  the  Brush  Electric  lam; 
which  was  defeated  at  Hartford,  and  \^hich  will  soon 
be  heard  on  appeal  in  the  Supreme  Court?     Why  was 
it  dcleatcdP     Not  because  the  patent  law  was  bad,  bul 
because  the  patent  law  was  good.     It  was,  to  be  sure, 
decided  upon  a  point  which  had  not  been  ar|;ued,  nmJ 
if  argued    the    result    might    have    been    ditfcrcnt.    H 
anticip-ited  by  another  partj'  it  should  he  defealed;  aod 
that  question  is  the  ver^'^  one  to  be  determined  byilw 
Supreme  Court.     Our  patent  laws,  as  I  have  said  before, 
are   in  ;;ood  shape.     There  are  certain    things    which 
need  modtfication  :^nd  change, — ceriain  things  by  which 
change    would   greatly    improve   them    doubtless;    but 
it  seems  to    be   folly    for   us   to   divert   the    Tunds  oC 
this    Association    into    a    char\nel     which    will    take 
care    of   itself.     There    is    no    danger    ot    this    bill 
which    my    friend    referred   to  —  a    bill    giving  to 
tlie    user    the    right    to    use    a    thing    if   he    is   an 
innocent  purchaser,  being  enacted  j  it  is  contrary  to  the 
Constitution.     The  same  matter  has  been    before  the 
Senate   of   the   United    States    time   and    time    again- 
Unconstitutional  measures  are  seldom  passed   by  tlte 
Senate  of  the  United   States.    They  stop  before  thej 
reach  that  point.    We  have  a  right  to  expect  that  thf 
law-makers  of  the  nation  will  take  care  of  those  things 
when  they  come  properly  before  them.     All  these  little 
things,  such  as  this,  frighten   nobody,  for  they  amount 
to   nothing.     Such    a    bill    will    probably    never    get 
through  the  committee  even,  because  the   committee 
generally  has  a  good  constitutional  lawyer  upon  it-     It 
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'is  a  bug-a-boo.  I  simply  reiterate  the  statt^m^nt  which 
I  mailc  bcfurc  that  wc  ought  not  as  an  Association  to 
do  more  than  cxpr*.-ss  our  npinioa.  When  it  cnmi's  to 
individual  action,  then  let  each  one  act  for  himself,  and 
contribute  as  much  as  he  sees  fu. 

Mr-  Fck>tf-:    Your  remarks,  Mn   President^  about 

thf  enactment  of  an  idcnl  law,  or  a  perfect  law«  calls  to 

ray  mind  the  fact  that  some  years  a;;o  a  person  who  has 

■been  !(aid  to  be  pretty  wise,  wrote  on  a  tablet  of  stone 

a   perfect  law,  "Thou   shalt   not   ^tcal.''     Now,  if  that 

law  had  the  |>«wcr,  within  itself  to  give  the  protection 

which  you   seem  to  tliink  would  come  Jrom  a  perfect 

;Iaw,  there  would  be  no  need  of  lawyers  in  the  country 

Inow.     (Laughter.)     I  do  not  expect,  gentlemen,  that 

I  we  can  get  from  a  committee  any  greater  wisdom  than 

'  waji  supposed  to  belong  to  ihe  one  who  made  that  law; 

and  therefore  wc  need  not  expect  any  more  perfect  law 

tlian  that.     While  I  am  in  sympathy   with  the   objects 

'sought  to  be  gained  by  this  movement,  I  am  also  entirely 

I  in  sj^mpathy  with  Mr-  I-cggctt  in  his  objection  to  the 

methods  taken  to  gnin  that  end.    I  think,  as  an  Electric 

Light  Association,  that  we  are  pulling  ourselves  before 

the  public  somewhat  in  the  light  of  a  family  quarrel 

among    electric     light    people    on    this    patent    issue. 

If    the    patent   laws    need   amending,  if   there  is   any 

improvement    to    be    had    in    that   respect,    we    must 

,  remember   that    we    :ire  only  a    small    portion  of  the 

j  public  who  arc  interested  in  patents  and  who  will  be 

!  interested  in  any  movement  having  that  object  in  view, 

)  I  think  that  ihe  question  *ihon!d  be   hrought  forward  by 

ithc   owners  of  patents,   and    not    by   the   electric   light 

untcrest  only.     There  is  somewhat  of  a  tendency  in  the 


public  mind  ei'cn  now  to  oppose  monopolies  in  electric 
lijjhling,  as  in  lelephones;  and  if  we  take  up  the  issue 
individually  wc  arc  liable  In  enhance  that  feeling  rather 
than  to  allay  it  Therefore  I  think  that  we  oii^t 
simply  to  recommend  that  an  Association  be  formecl 
representing  all  the  owners  of  patents;  and  that  !k:S 
Associaiiun,  as  an  Association,  take  no  further  action  in 
the  case. 

Mr-  Dl'Ncan;  The  matter  presents  itself  to  my 
mind  in  this  way:  The  action  of  this  body  so  far  hi 
been  simply  this — they  have  organize*!  a  committee 
take  in  hand  the  subject  matter  thai  has  been  under 
dtscus!iioii  this  morniTig.  T]ic)'  did  nut  niithurizc  thst 
committee  to  spend  a  single  cent  ol'  the  funds  of  this 
Association;  but  we  did  say  to  that  committee:  "We 
give  you  the  moral  support,  the  moral  backing,  of  this 
Association,  We  believe  that  it  will  be  a  good  thing 
not  only  that  this  Association  shall  be  at  your  back, but 
wc  authorise  our  Legal  Committee  to  go  outside  and  to 
interest  oilier  parlies  in  bearing  the  brunt  of  the  financial 
fight  which  will  have  to  be  made."  That  is  the  action  of 
this  Association  up  to  the  present  time.  Your  committe* 
has  made  its  report.  This  committee  slates  that  the} 
have  not  spent  a  single  cent  of  the  general  funds  of  this 
Association;  but  they  have  a^ked  for  voluntary  con- 
tributions from  parties  who  arc  interested  in  this  mattef 
and  that  they  have  received  meagre  responses  to  that 
appeal;  that  they  have  spent  judiciously  and  well  the 
amount  of  money  that  has  been  put  at  their  disposal; 
and  that  they  have  in  their  treasury  $250  to  be  used  in 
further  ertbrts.  The  simple  question  now  presents  itself 
to  this    Association:      Will    we   $till    further   support 
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ir  committee  in  the  efforts  which  they  have  made  or 
ill  we  lay  the  whole  que*;tion  upon  the  tible  as  has 
!en  supgcstod?  What  would  be  the  wisest  course  to 
ke?     If  this  Association  is  convinced*  as  a  body*  that 

individual  mcmbeni  they  have  an  interest  in  this 
nter,  that  they  have  a  ri);ht  to  subscribe  toward  the 
rposes  which  that  committee  has  in  view,  but  that 
tfe  is  no  obligalion  upon  this  Association  to  financially 
ck  up  this  comminee.  and  Ihat  they  simply  use  the 
fcfti  Committee  of  this  Association  as  an  organized 
nmittcc  to  obtain  support  outside,  as  well  as  to  aid 
!ir  own  individual  efforts  in  that  direction— then  what 
:he  wisest  method  of  procedure?  Is  it  lo  stop  right 
the  middle  of  the  effort  which  i%  being  made,  and 
npel  the  committee  to  say  to  the  people  who  they 
re  attempted  to  interest  in  this  matter:  "Wc  have 
le  so  tar,  but  our  Association  has  no  hack  bone; 
:y  do  not  believe  in  this  thing;  and  they  b;ivc  bid 
3  matter  upon  the  table.*^     Or,  will  the  Association, 

a  vote,  approve  the  course  of  its  committee  in  the 
it,  tellin;^  it  to  go  on  as  individual  members,  and  wc 
II  aid  them?  Or.  will  the  Association  simply  lay  the 
lole  question  on  the  tabic?  That  is  the  way  the 
itter  presents  itself  to  my  mind, 
Mr.  Leggktt:     i  offer  the  following: 

^eso/veJ,  First — That  the  matter  of  patent  legislation 
discontinued  so  far  as  relates  to  any  action  by  this 
isociation  as  a  whole;  and  thai  it  be  conHned  to  an 
pression  of  opinion.  Second — That  (he  Association 
ids  be  not  diverted  to  that  end- 

The  pRBStnK>JT;     The  resolution  of  Mr-  Leggett  is 
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before  yoii.     What  disposition  will  you  mnke  of  it. 
is  in  order  to  make  a  motion  tb  adopt  the  rc*iolution, 

Mk,  Fw>Tn:     I  second  thai  resolution. 

Dr.  Mason:  I  move,  as  an  amendmenl^  that  Xbi 
thanks  u(  this  Association  be  tendered  to  the  conimitice 
who  have  so  disinterestedly  expended  their  time,  encrgj' 
and  inflnenee  in  advancing  what  they  considered  to  be 
the  interests  of  thi}^  Association. 

Mr.  LitaoP.TT:      I  accept  that  amendment. 

Mk.  DiiCAMp:  I  offer  as  a  further  amendment  Uial 
the  committee  be  compensated  for  any  expense  which 
they  may  have  incurred,  and  which  will  stop  after  this 
resolution  is  adopted. 

Mr.  Leggiett:     I  accept  that  amcndcnt- 

Thb  Fresidunt":  The  amendments  of  Mr.  DcCamp 
and  Dr.  Mason  are  accepted.  Arc  there  any  further 
amendments? 

Mk.  Duncan:  I  movc^  as  an  amendment,  that  the 
whtile  question  he  brought  to  a  direct  issue  that  the 
report  of  the  committee  be  approved;  that  the  Legal 
Committee  be  continued  with  the  proviso,'*  Rut  without 
expense  to  the  Association.*' 

Tnii  rRESiDKNT:  I  Understand  that  to  be  offered  aj 
a  substitute? 

Mr.  Duncan:  Yes;  as  a  substitute  for  the  original 
motion. 

The  motion  of  Mr.  Duncan  was  carried- 

Dr.  Mosks!  Wc  have  the  pleasure  of  having  with 
us  today  a  gentleman  of  distinction  in  electrical  matters 
^—Prof  E-  I---  Nicliuls,  the  successor  of  Prof,  Antbon) 
at  Cornell  University.  I  hope  that  the  privileges  of  the 
floor  will  be  extended  to  him;  and  1  would  also  sug- 


—  346  — 


gest.  stDcc   anicr>dmcnt5  are  in  order,  and  are  Hying 
thick  in  the  air  at  the  pref^ent  itiomeni,  and   move,  that 
wc  rc<iucst  him  to  allow   his  name  to  be  added  to  the 
ConiniiUcc  un  Io)>uhttioii,  in  order  that  we  may  obtain 
the  advantages  of  having  such  a  laboratory  as  that  of 
Cornell  University  at  our  disposal.     I  would  also  sug- 
gest that  the  name  of  Mr.  E.  G<  Acheson — a  gentleman 
whose  name  has  been  brought  prominently  before  the 
electric  world  recently  as  the  inventor  of  a  vcrj-  beauti- 
fut  heat  transformer  (transforming  heat  into  electricity), 
^  also  added  to  that  cummittec. 
I     Mr-  Duncan;     I  would  suggest,  before  that  motion 
is^iit,  as  it  might  be  construed  as  condicting  with  the 
constitution,  that  the  gentleman  allow  me  to  amend  his 
foriginal  motion   by  moving  that  the   two  gentlemen 
vhoni    he   has   named  be   made   honorary   members  of 
this  Association;  and  then  they  can  be  appointed  upon 
I-he  coiiuuittee. 

I     Dr.  Moses:     I  think  that  Mr.  Acheson  is  already  a 
imcmben 

j     Mr-  Duncan;    Then  I  make  that  motion  as  lo  Mr. 
[Nichols. 

Dr.  Moses;  1  second  that  motion, 
I  The  President:  The  motion  is  to  elect  Prof. 
[Kichuls  an  honorary  member  of  the  Ass4ii:iation-  The 
jSecTCtary  states  that  Mr.  Acheson  is  already  a  member. 
The  motion  of  Mr.  Duncan  was  agreed  to,  and  Prof, 
[Nichols  was  declared  elected  an  honorary  member  of 
Ihe  Association-  I 

Tin:  President:  Wc  will  now  take  the  vote  on 
the  motion  of  Dr,  Moses,  that  Mr.  Nichols  and  Mr. 
Achcf^an  be  added  to  the  Cumiiiittcc  uii  Iiibulaliuu. 
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The  motion  was  carried.  H 

The  Presidext:  Before  reading  the  next  iupcr,lfl 
would  suggest  that  the  recommendation  of  the  com- 1 
mittec  as  to  an  amendment  to  the  Constitvtioa,  I 
increasing  the  dues  from  $10  to  $20  [K!r  annum,  beV 
taken  up.  That  was  put  second  on  the  list  of  business  1 
this  morning,  but  owing  to  the  interesting  discusdoo  ] 
which  has  taken  place  it  was  overlooked.  Mr.  Duncafl  I 
will  report  the  action  of  the  committee  in  respect  to  I 
that  recommendation.  I 

Mr,  Dun'can:  Your  committee  offers  a  substitute  I 
for  Article  viii.  of  the  Constitution.  The  preseiH 
Article  reads  as  follows;  •  fl 

''The  mcmbcnihip  fee  of  each  member  shall  be  SidB 
— which  shall  accompany  the  application.  V 

"The  annual  dues  shall  be  $10— payable  in  advance  ] 
and  shall  cover  the  calendar  year.**  I 

Your  committee  arc  unanimous  in  recommending Ih*  | 
striking  out  from  that  Article  of  all  requirement  as  to  1 
an  initiation  fee,  and  making  the  Article  read  as  ibl- 
lows:  H 

**Thc  imnunl  dues  shall  be  $20,  payable  in  advance" 
and  shall  cover  the  calendar  year.** 

In  presenting  that  report  I  desire  Co  state  that  the 
committee  had  in  view  the  increased  expenditures  of 
this  Association.     A  careful    estimate   of  the   cost  of 
printing  the  proceedings  of  each  session  of  this  Con* 
vention   is  that  it  will   be  about  $400— possibly  a  fcvT 
dollnrfi  less,  and  possibly  a  few  dollars  more,  according 
to  the  size  of  the  pamphlet  which  the  Executive  Com^ 
mittee  may  order.     As  we  have  two  meetings  a  year* 
the  cost  of  printing  alone  to  this  Association  will  he 
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somewhere  in  the  ncighborhoocl  of  $800,  and  the 
expenses  of  ihe  two  meetings  of  this  Association  for 
vsri3us  incidental  expenses  connected  thcrevrjth 
amounts,  as  near  as  a  fair  and  equitable  basts  ot  cal- 
culation can  be  made,  to  $695.  Therefore  we  have, 
outside  of  any  salary  to  the  Secretary  and  Treasurer  of 
of  this  Association,  a  necesfiary  expenditure  of  about 

ftoo  per  year.     In  discussing  the  finnncial  condition 
the  Association  a  day  or  two  since,  the  Executive 
Committee  arrived  at  the  conclusion  that  the  interests 
of  this  Association  demand  that  it  must  have  a  Secre. 
tary  ancV  Treasurer  who  will  devote  his  time  to  the 
irtcrcsts  of  the  Association,  in  the  way  of  procuring 
new  members,  in  carrying  out  tht-  orders  of  the  Exe- 
cutive Committee  in  preparing  matter  for  the  meetings 
of  the  Association,  and  in  general  in  giving  more  atten- 
tion to  the  duties  of  Secretary  and  Treasurer  than  have 
been  {riven    in  the  past.     I  want  it  understood,  in  this 
connection,  that  there  is  no  reflection  intended  upon  the 
present  or  past  Secretary,  who,  as  this  Association  has 
not  been  in  a  position  to  pay  them  n  proper  recompense 
and  maintain  tht-m  as  re^ul^r  siilnricd   officers,  !t  could 
not  be  expected   that  they   would    give   their   whole 
time   !ind   attention    to  the   matters  belonging  to   this 
Association.     Therefore  we  estimate  that  in  addition  to 
4issum  already  stated,  viz.,  $1,500,  wc  should  have  a 
'  paid  officer  of  this   Association   who   will    devote   his 
time  and  service   to  itfi   interest  under  the   direction  of 
the  Executive  Coumiittcc.     Wc  think  thai  a  competent 
man  for  that  position  should  have  a  salary  of  at  least 
$1,000  or  $1,200  a  year.     Therefore  the  total  expenses 
Lthe  Association  will  amount,  as  nearly  as  we  can 


calculate,  to  between  $3,600  artd  $3,000  per  year.  W( 
have  now  178  members  in  good  stantlinj;.  At 
Assc^jsmcnt  of  $zo  per  year  it  will  bring  us  a  rcventi 
of  $3,560-  So  you  can  sec  that,  with  the  incrcasir 
interest  in  this  Association,  and  the  growing  desire  to 
promote  its  interest  on  fill  sJde^.nnd  increase  its  memher- 
shipf  nnd  the  desire  to  see  that  these  discussions  ire 
printed  promptly,  and  that  the  Executive  Committee 
and  the  committees  that  are  Appointed  by  this  Assocrt' 
tion  may  reach  out  and  carry  more  effectively  into 
conclusions  and  results  the  work  that  is  mapped  for 
them  from  one  semi-annual  sss?iion  to  another^we 
thinlc  that  $3,650  is  not  going  to  be  too  much  for 
defraying  the  expen«iCfi  of  this  Association,  On  the 
other  hand  the  committee  is  of  opinion  that  there  is  no 
member  of  this  Association  who  will  not  receive  far 
more  than  $20  in  benefit  from  being  a  member  of  it. 
Having  these  two  objects  in  view  your  comrnittec 
unanimously  recommend  this  article  to  your  considera- 
tion and  Joryour  adoption.  I  move  the  adoption  of  the 
Amendment. 

Dtt.  Masox:      I  second  the  motion* 

Mr,  LKGGK'rr;  I  wish  to  suggest  that,  in  view 
the  increase  of  the  annual  dues,  the  membership  fee 
abolished. 

Mr.  Duncan:    That  is  whnt  the  committee  recot 
mends,  and  I  so  stated- 

Mr,  Leggett:     I  did  not  so  understand  you. 

Mr.    Duncan;     The    amendment    wipes     that 
altogether,  and  leaves  the  article  referring  only  to  annual 
duC3» 

The  President:     Section  viii.  Is  to  be  stricken  1 
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land  in  its  plncc  the  committee  rccommcncl»  that  this  be 
inserted!  "The  annual  dues  shall  be  $20,  payable  fn 
advance,  and  shall  cover  the  calendar  year.''  Article 
!x  of  the  Constitution  provides  the  way  in  which 
amendments  shall  he  made;  all  of  which  conditions 
have  been  complied  with,  and  the  report  of  the  com- 
mittee is  now  made.  It  has  been  moved  and  seconded 
that  the  report  be  adopted.  It  is  necessary  that  all  the 
members  of  the  Association  shall  vote  on  this  question, 
as  the  law  provides  that  two-thirds  of  those  present 
shall  vote  lor  its  adoption,  to  secure  the  amendment. 
The  amendment  was  unanimously  agreed  to.  I 

1>R.  Moses:  I  rise  to  a  question  of  privile^.  In 
my  zealous,  or  over-zealous  efforts  perhaps,  to  get  the 
bcnc6t  of  that  talent  of  which  wc  can  avail  ourselves 
occasionally,  I  suggested  the  name  of  a  gentleman  who, 
1  understand,  represents  a  certain  interest  in  the  manu- 
facture of  insulated  wires.  It  is  not  the  intention  of 
this  Association*  I  believe,  upon  the  formation  of  special 
commitJees  to  have  those  interested  directly  repre^ 
sented,  I  am  requested  to  call  your  attention  to  it- 
It  is  an  unfortunate  thing  that  when  we  do  have 
some  one  who  is  willing  to  give  his  abiMty  consclen- 
ciously  to  the  advancement  of  the  scientific  ends  of 
the  Association,  that  we  cannot  avail  ourselves  of  his 
labors  without  comment.  I  would  therefore  like  to 
have  the  sen!?;e  of  the  Association  upon  that  point.  This 
committee  that  was  appointed  upon  insulation  has 
been  coniposcil  so  far  of  genllemeii  who  are  entirely 
independent  of  any  influence,  as  far  as  the  insulation  of 
wires  was  concerned.  They  have  been  connected  with 
no  company,  and  have  no  other  interests  at  heart  than 
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those  of  the  As^iociation  at  large.  A  name  has  been 
suggested,  and  added,  1  am  very  glad  to  say,  as  a  mark 
of  appreciation,  I  think,  as  much  as  anything  else; 
because  there  were  several  who  were  opposed  to  it,  but 
who  did  not  raise  their  voices  in  opposition-  It  would 
be  veil,  I  think^  to  have  the  sense  of  the  Association 
on  the  question  whether  a  gentleman  should  be  added 
to  that  eoinmittce  who  represents  any  interest  whatever 
that  might  come  in  direct  conflict  with  its  report.  I 
would,  in  case  the  Convention  decides  adversely  to  itj 
be  xcry  glad  to  make  the  proper  explanations  to  [be 
gentleman  whose  name  has  been  oH'ered.  If  the  action 
of  the  Convention  is  to  stand,  I  would  Ukc  to  have  that 
action  aHirinecK 

TifH  Prrsihrnt:     How  would  you  reach  that  con- 
elusion? 

Dr-  Mosbs:  By  a  vole  on  the  question:  Shall  M™ 
Acheson  (whose  ability  is  recognized  here  and 
.Europe  as  a  person  quite  competent  to  render  us 
valuable  assistance  on  this  subject)  continue  on  the 
committee,  or  shall  his  name^  for  the  reasons  expressed* 
be  withdrawn? 

Tun  Phehident:  Before  putting  that  motion,  let  mc 
state  the  case  very  plainly.  !»  this  country  when  mea 
■are  called  upon  to  sit  in  the  jury  box  to  pass  upon  the  life  of 
another,  the  highest  qualiHcation  for  that  responsible 
place  is  t]iat  they  shall  know  nothing  about  the  matter. 
We  do  not  want  to  copy  after  Ihat  method  of  selecting 
jurorsj  in  the  selection  of  committees  in  this  Associa* 
tion. 

,     It  has  been  moved  and   carried  that  the  gentlemen 
who  have  been  named  be  added  to  the  Committee 
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Insulation.  Dr,  Moses  now  suggests,  for  the  reasons 
he  has  stated,  it  the  convention  think  it  best,  that  the 
name  of  one  of  the  gentlemen  be  withdrawn. 

Mr.  Mason:  As  the  matter  has  taken  the  shape  it 
has,  and  in  order  to  bring  it  to  a  test,  1  move  that  it  is 
the  sense  of  this  body  that  its  late  action  in  adding  this 
gentlc*ni.in  to  the  committee  be  aflirmcd. 

The  pRE^iDttNT:  1  understand  that  that  Is  offered 
as  a  subsntutc*  The  motion  before  you  is  that  the 
recent  action  of  the  convention  in  relation  to  Mr. 
Acheson    shall  be  affirmed. 

Mr.  Di'ncan:  I  desire  to  remind  the  members  of 
the  Convention  that  these  reports,  when  they  come  in, 
are  subject  to  the  revision  of  Ihe  Executive  Committee, 
and  it  seems  to  mc»  therefore,  that  there  ought  to  be  no 
question  about  adding  the  gentleman's  name  to  the 
committee. 

(The  motion  to  aftirm  the  action  of  the  Association 
in  adding  the  name  of  Mr.  Acheson  to  the  Committee 
on  Insulation,  was  agreed  to.) 

Thk  PRn!riinR>3T:  As  Prof.  I-iebig  is  not  prepared 
to  present  his  paper  at  the  present  moment,  but  will  be 
ready  at  the  next  session,  >\c  will  now  listen  to  the 
reading  of  ilie  paper  by  Mr,  Schiercn,  on  Leather 
Belting. 
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TRATIlKIl    BKLTING,    ITS    ORIGIN    AM>    PROGRESS-  I- 

In  the  early  part  of  this  century  the  first  attempts 

were  made  by  English  mnchini»its  to  transmit  power  by 
means  oi  bnnds  or  straps  mnde  of  Icnthcr;  this  trans^ 
sncc  of  power  from  one  line  shaft  toaiiutJier,  needed 


a  pecultarqualityofmaterial,  one  that  combim-d  pliability, 
solitlity,  and  strength,  and  loaUicr  wu£  the  only  knova 
subst:incc  which  suited  that  purpose.  Many  cxpcrimtrts 
have  beer  made  since  then  with  other  materials  suchtf 
rubber  textiles,  wood,  P^per,  and  even  iron  and  bnitt; 
aho  belts  woven  of  horsehair,  etc.,  but  none  have  bc<n 
able  to  supersede  leather,  and  even  to  this  day  it  i$ 
universally  acknowledged  that 

"  Th^rc  ffi  nothing  like  IcRtlicr 
When  well  put  together," 

Belts  made  of  leathtir  are  givL-n  the  preference  where- 
ever  ihcy  ciin  be  used,  and  it  is  somewhat  strange  tKat 
the  machinery  world  of  to-day  knows  so  little  about 
the  origin,  progress,  and  growth  of  an  article  that  pla>^ 
such  an  impurtant  part  in  the  transmission  of  power,  ai 
leather  belting. 

For  the  benefit  of  those  who  have  not  read  up  tlic 
history  of  belting,  1  will  give  a  brief  account  of  the 
development  of  its  manufacture  in  this  country,  and  it 
then  will  be  seen  that  this  branch  of  trade  has  kept 
steady  pace  with  this  progressive  age.  previous  w 
t820  and  even  up  to  iHiSt  much  of  our  machinery 
which  then  consisted  principally  of  looms^  etc,^  wis 
imported  from  England  and  had  all  the  necessary  belt- 
ing sent  with  it.  These  belts  were  made  in  a  xcry 
crude  way,  generally  fioin  heavy  leather  and  were  cut 
across  the  hide,  so  that  all  the  laps  or  joints  were  from 
the  belly  part  of  the  hide.  These  parts  were  lapped 
over  from  six  to  eight  inches  and  were  not  cemcnteiL 
but  were  sewed  together  along  the  edges  with  white 
alum  tanned  leather,  similar  to  lacing;  then  large  heavy 
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rivcte  were  puc  m  the  center,  and  the  whole  thing  made 

T^fiose  days  machincrj*  was  nin  at  si  very  slow  rate 
cf  speed,  the  Belts  had  to  bear  a  severe  strain  and 
thtrtforc  generally  proved  unsatisfactorj^;  so  much  so, 
,ftat  machinists  became  disconraged  and  used  gear 
wheels  and  upright  shafts  instead  of  bcllingp  Upright 
Bha/dng  was  largely  used  in  Flour  and  other  mills 
where  heavy  work  was  required,  as  late  as  i860. 

Beit  making  up  to  1^440  was  hardly  known.  Leather 
Dealers  and  Curriers,  it  is  true,  kept  some  extra  dressed 
leather  on  hand  for  belting  purposes,  which  mill 
fiwoer?  and  Saddlers  bought  and  made  up  into  belting- 
All  this  stock  M'iis  neither  selected  nor  stretched,  and 
the  quality  of  belting  U  made  can  easily  be  inKigined. 
In  1843,  Wm.  Kumble  commenced  the  manufacture  of 
leather  belting  at  ,^,i  Ferry  Street*  New  Vork.  lie  also 
had  a  tannery  in  Frankfort  Street,  where  the  bridge 
stores  arc  now  located.  The  foreman  of  this  tannery, 
jMr.  Fred.  Wood,  an  ingenious  and  enterprising 
^chanic,  invented  some  of  the  machinery  necessary 
^^  stretch  and  join  a  bell  in  order  to  make  it  run 
Smoothly,  evenly,  and  straight.  Mr.  Kumble  gained 
"juite  a  leputation  at  this,  his  new  enterprise,  and  it  was 
^^i  long  before  he  had  sevenil  compctitoi-s.  Thus  belt 
'taking  became  a  separate  and  distinctive  business-  and 
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before  long,  through  Yankee  push  and  ingenuity,^ 
manufactured  a  belt  in  tliis  couiitrj-  which  was 
superior  in  quality  and  workmanship,  to  nny  made  in^ 
Europe:-  Since  this  wc  have  not  lost  our  advantage, 
but  on  the  contrary  have  made  such  ^cat  strides  in 
this  tine  of  business,  Chat  today  it  is  universally 
knowlodged  that  the  United  States  turn«  out  the 
belling  in  the  world,  and  American  belting  is  a»  m« 
souf^lit  aller  in  England  and  Kniiice  as  tlie  Peep  o* 
Yankee  clocks  are  in  England. 

European    belt   makers   are  striving  to  imitate  om^ 
methods  of  makinfj  bells,  and  for  this  purpose  purchaw 
our  improved  machinery,  with  which  they  hope  to  make 
a  cheaper  belt   of   equal    quality  and    thus    drive  out 
American  competition. 

However,  1  must  return  to  my  subject.  My  first! 
lustration  shows  the  method  first  employed  for  makin 
a  joint-  This  was  of  course  (bund  to  be  very-  deficient, 
and  soon  an  improvement  was  made  which  consiMcd 
in  champfering  the  end  of  the  under  lap.  which  cJnK 
in  contact  with  the  pulley,  so  that  the  belt  was  mu 
smoother  and  better- 


oia  tm  proved  lklt« 

Waxed  thread  was  used  to  sew  the  belt  and  lij 
rivets  were  used  in  the  construction^  which  made  it 
easier,  but  as  the  leatlier  was  not  stretched  the 
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would  stretch  all  out  of  shape  and  the  pullcj^s  had  to 
beflangcd  in  order  to  keep  them  on.     Not  until   Mr. 
Wood  conceived  the  ideit  of  stretching  leather  before 
being  cut  into  belling,  was  this  trouble  entirely  obvi- 
itti  And  a  flange  on  the  pulleys  no  longer  needed. 
The   inventions  of   Mr.  Wood,  however,  are   now 
I  Wperceded  by  more  valuable  improvements  which  sup- 
ply the   present  demand  for  perfect  running  belts,  and 
the  belts  of  to-day  arc  as  much  superior  to  the  belts  of 
Mr.  Wood's  time,  as  is  the  steam  engine  of  to-day  is  to 
Ihc  steam  engine  of   1840.     When  Mr.  Goodyear  in^ 
vented   belts  made   of   vulcanized    rubber,  everybody 
thought   that    they   would    in    time   supplant    leather, 
[Rubber  belting  otTered  great  advantages,  being  cheaper 
[and  made   without  joints,  perfectly  even  and  smooth, 
and  apparently  run  much  easier.     However  many  dis- 
ttdvantages  were  detected  by  aeiuul  use,  and  verj'  soon 
rubber  belLs  took  their  particular  place  in  the  use  of 
belting,   and    are   now    manufactured    in    very    large 
quantities;  but  for  all  swift  running  machinerj*  leather 
is  ahsolntcly  necessary  and  mnst  reliable  and  generally 
preferred- 

During  the  war  the  demand  for  belting  increased 
enormously  and  it  taxed  the  facilities  of  the  bell  makers 
to  supply  the  demand.  This  made  them  somewhat 
careless  and  the  quality  of  belting  greatly  deteriorated. 
The  aim  of  the  belt  makers  seemed  to  be,  bow  much 
pf  the  hide  they  could  put  into  belting  irrespective  of 
qualit}'.  At  this  time  Mr.  Underwood  invented  a 
jmethod  of  making  belts  of  pieces  of  Icathcrj  six  to 
seven  (cet  long.  Me  put  short  laps  at  both  ends  and 
covered  the  thin  and   Habby  neck  leather  with  splits 
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which  made  them  even  wilJi  the  butt  ends.     Tht: 
belts  proved  to  be  total   failures  and  were  soon  abai 
doncd.     Mr.  tJnderwood,  however,  made   many  oih' 
valuable    inventions;    his   well    known    copper  shaa 
rivets  and  burrs,  placed  on  the  ends  of  laps  to  proven' 
theni  for  raisin;;,  arc  still  used  by  some;  and  his  pate 
An«;ular    belts    created   quite   a  sensation    when 
introduced.     The    latter    was    a    novel    and    ingenioi 
invention.     Great    power    could    be    transmitted   w 
narrow  Angular  belts,  but   they   have   outlived  i 
useful nes!i    »nd    arc    now    supplanted    by    other  Ia& 
inventions. 

In  Che  midst  of  this  great  demand  for  cheap  beltini 
Mr.  Joseph  B,  Hoyt  revolutionized  the  trnde  by  <j:<>ing 
the  other  extreme.  I-[e  gave  orders  that  all  of  his 
belts  should  be  made  with  short  laps  only,  that  the  bull 
lap  should  be  joined  to  the  shoulder  lap,  to  accomplish 
which  the  whole  shoulder  had  to  be  cut  away.  He 
ordered  also  that  only  thiiiy-six  inches  of  the  centre 
of  the  hide  should  be  used,  and  that  every  width  of 
bolt  should  he  stretched  by  itself-  This  was  A  inosi 
nulical  change  and  startled  the  trade,  while  it  gave  Mr. 
Moyt  a  world-wide  rcpuution  for  belt  making,  which 
he  held  until  his  retirement  from  business  with  a  lar 
fortune,  a  few  years  ago. 

Mr.  J,  B.  Hoyt  deserves  credit  for  having  establifi 
a  i>tandard  for  belting  which    is  reliable  and  cannot 
surpassed,  unless   indeed  the   naiure  of  the  steer   hide 
changes-     The  trade  everywhere  has  been  compelled  to 
adopt  this  uicthod  uf  making  belts,  because  consumt 
have  been  educated  up  to  it,  and  many  ol  Ihcm  will  b' 
nothing  else. 
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1Lii«tiMt0D  Of  Wliole  ItkilE, 

About  i8&5  our  manuiaclurJng  industries  developed 
to  an  enormous  extent  and  immense  lactones  were 
creeled  which  required  engines  of  great  power,  that 
could  transmit  from  500  to  1,000  horse  power.  This 
created  a  dcm^ind  for  very  wide  main  driving  bclt^,  and 
great  diniirult^  was  experienced  by  bell  iiianufrtclurcrs 
in  making  wide  main  driving  belts  over  36,  which  would 
be  of  uniform  solidity  and  equal  tension.  Whole  hides 
contain  on  an  average  thiriy-six  inchesin  width,  of  solid 
leather,  and  never  exceed  forty-five  inches,  while  orders 
came  in  from  all  sides  for  miiin  driving  belts  from  fifty 
to  scvcnty-fivc  inches  in  width*  Ever  since  this  time 
experiments  have  been  made  on  wide  belting,  and  to-day 
we  have  reached  such  a  state  nf  perfection  that  leather 
belts  of  any  desirable  width  can  be  constructed, 

A  main  driving  belt  is  now  generally  mnde  on  ihe 
following  plan;  Take  for  instance  a  double  belt  six 
feet  wide. 

The  lower  or  rurming  part  of  the  belt  consists  of  two 
pieces  of  leather  of  equal  widths,  cut  from  the  centre 
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of  the  liidc  and  joined  together  parallel;  then  a  thirty- 
six  inch  piece  is  placed  in  the  centre  of  the  lowtr  two 
belts,  and  two  end  pieces  filled  out  to  the  required  wjdih, 
and  all  joined  with  paniUel  joints.  This  makes  a  belt 
oi  tiniformly  solid  leather  and  ccjnal  tension,  and  voc 
which  is  bound  to  run  perfectly  smootli  and  stnitghL 
Powerful  stretchers  have  also  been  invented  which  can 
lake  in  any  width  of  leather, 

Alexander  Bros,  patented  a  method  by  which  ibc>" 
can  use  side  leather  and  accomplish   the  ?uime  result 

However,  they  do  not  make  a  piirallel  joint,  but  simply 
butt  the  pieces  together  as  above  shown,  and  then  cement 
and  rivet  the  same* 

Kastern  belt  makers  were  the  first  to  produce  a  ligbl 
double   belt    with    neither    rivets   or  other  fastcningSt 
claiming  that  rivets  and  burs  were  not  ncccssjiry  if  a 
belt    wns    properly    cemt^nlt-d.      They    were    used 
machincE  running  at  a  high  rate  of  speed. 

About  1864,  M.  N.Clark  of  Bostim,  Ma^.,  made  that 
line  of  belting  a  specialty.  lie  produced  a  belt  whicb 
would  probably  find  great  favor  to-day  for  running 
dynamos.  His  method  was  to  split  the  pieces  of  leather 
to  a  perfectly  even  thickness  and  then  cement  them  ' 
together.  This  made  a  donbtu  belt,  rather  thin,  but  well 
ciilcukted  for  high  speed.  Mr.  Chirk  retired  from  1 
business  about  ten  years  since. 

Many  experiments  have  been  made  to  combine  tex- 
tile materials  and  leather  in  the  manufacture  of  belting* 
In    1872,  Messrs,  Clark    &   Sleramer   of  Philadelphia 
patented  a  belt  of  tliis  kind.     Their  method    was  to 
stretch  a  heavy  piece  of  cotton  duck  of  the  width  rc- 
quired;  and  place  it  between  two  thin  pieces  of  IcatK^^ 
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same  width.     This  made  a  strong  belt  which 
irst  WAS  received  favorably  by  the  Irade^  but  which   in 
ic  end  did  not  wear  well   because  there  was  two  dif- 
fcrciil  kinds  of  iiialerial  used;   ihc  cotton  would  stretch 
more  than  the  leather,  or  vice  versa,  and  the  boll  would 

I  very  soon  work  itself  loose,  and  the  cement  and  rivets 
break.  Very  few  of  these  belts  are  now  in  use  at 
present.  Another  method  is  used  which  was  patented 
by  T.  Thomson  of  Cincinnati,  and  which  is  now  man- 
ufactured by  an  eastern  concern-  In  this  procei^s,  as  in 
ihe  otlier,  a  heavy  cotton  duck  is  stretched,  a  thin  layer 

I  of  leather  splitis  cemented  over  its  surface^  and  then 
ihc  two  sewed  logether- 
Thesc  belts  are  used  to  some  extent  on  dynamos. 
Their  main  weakness,  as  already  stated,  is  the  unequal 
BMretching  qualities  of  the  two  materials  used,  but  this 
objection  is  not  so  marked  where  thtn  pieces  of  split 
leather  are  used,  as  above  described-  The  atmosphere, 
however,  exerts  a  great  infltiencc  over  these  belts,  and 
ihey  contract  or  expand  with  heat  or  cold,  and  cannot 
therefore  be  recommended  except  for  easily  adjustable 
machinery.  Numerous  other  patent*;  hnvc  been  devised 
but  arc  of  minor  importarce- 

BDGB   CUT   LBATHBR    DE!.TI\-G. 


KhIjjc-JJuI  lAvEhur  lltfJtLH^. 


—  300  — 


These  l>elts  are   hardly  known  here  but  are  larget] 
used  in   EnghincI    for  running    macliines    where   slov 
heavy  and  positive  motion  are  required,  and  Ihey  do 
cellent  work. 

ThcM:  belts  aic  made  in  the  following  manner:    Th 
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KiIje^'CdI  BvUinf!  (ilu^i«'4  Tairiitj^ 
BlibWB  II  device  In  ihp  4Kiiii«r  to  iiiiiiD  ibo  UOi  ^utonn  Ui  cbo  roan<lcit  fate  ot  tm  ftiUj- 

leather  is  dressed  and  stretched  the  same  as  for  ordinarj" 
leather  belting;  it  is  then  cot  into  strips  one  inch  wi<1e 
and  holes  punched  at  distances  of  one  inch  tVom  each 
other,  to  admit  of  steel  bolts  being  inserted.  Thcjc 
Strips  are  then  placed  side  by  side  until  the  desired 
width  is  obtained,  when  they  are  bolted  and  riveted  to- 
gether. This  makes  a  belt  which  is  rather  clumsy* 
heavy  and  ^tifT,  but  cni.*  that  can  stand  more  strain  and 
hard  work  than  any  other  belt  made,  and  is  verj'  po 
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eiful. 

This  audience,  however,  Js  probably  interested  more 
in  the  progress  and  improvement  made  on  leather  belt- 
ing for  special  use  on  dynamos  and  electric  light 
machinery*  than  in  the  progress  made  in  any  othtf 
branch  of  the  trade,  I  shall  therefore  describe  differ- 
ent styles  cf  leather  belts  which  have  met  with  grcAi 
success  in  this  lield. 

When  the  Electric  Light  first  came  into  US4 
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Iricans  found  it  exceedingly  ditTtcuU  to  get  n  belt 
ttfiiablc  tu  use  uri  dynamus.  All  tlie  tielcs  which  they 
titd  seemed  to  luck  something,  and  oft-times  the 
icariest  and  most  carefully  made  leather  bcUs  failed  to 
o  the  required  work.  This  problem  received  speciul 
ttention  by  s^>me  of  our  most  enterprising  bettmakers* 
nd  various  mcdiod^  for  making  these  belts  were  iniro- 
accd  with  more  or  less  :iucccss.  About  five  years 
^  the  writer  cxpcnincnted  on  producing  a  belt  which 
'ould  be  particularly  littrd  for  triinsmitting  power 
'hen  run  at  a  high  rate  of  speed-  I  considered  the 
Tetching  process  of  leather  for  dynamo  belts  the  most 
nportant,  htf:anse  the  steer  hide  by  nature  forms  a 
eculiar  shape,  having  fine  and  solid  fibres  on  the  back 
Titl  then  rounding  off  towards  the  belly  with  loose 
oarsc  fibres;  to  get  therefore  a  perfectly  flat  piece  of 
Mithcr  of  even  tension  from  the  center  of  the  hide,  it 
leeds  the  utmost  care. 

The  wide  pieces  of  the  centre  are  generally  put  into 
he  stretching  strain  leaving  a  short  piece  freOj  and 
hereby  stretching  the  whole  piece  on  an  equal  strain; 
>r,  to  explain  it  more  fully,  if  you  wish  to  stretch  a  24- 
inch  centre  piece  of  leather,  ycu  place  your  clamps  eight 
inches  on  each  side  and  leave  the  centre  eight  inches 
slear;  this  will  draw  up  enough  under  the  strain  of  the 
*idc  pieces  to  be  perfectly  even,  or  rather^  the  side 
Pieces  which  contain  more  stretch*  will  draw  its  tensiorf 
■ven  with  the  centre, 

I  also  prepared  a  dressing  or  extra  coating  for  the 
eather  which  made  it  very  pliable  and  also  very  smooth 
t^  filling  its  porcs-  Another  important  improvement 
)r  dynamo  belts,  was  making  ihcm  light,  double  and 
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perfectly  even  in  weight,  so  that  every  square  inch  of 
the  whole  bell  was  of^vcn  weight  and  tonfiion  through- 
out-    This  caused  this    belt  to   run   without   vibrating 
like    ordinary  belts,    to     run   more  steady    and   give  a 
uniformity  of  power  so  necessary  for  producing  Electric 
light-     Nor  did  the  belt  contain  copper  rivets  andburr^ 
or  other  obstruction,  but  simply   small    wire   endless 
screws;  and  its  tensile  slrenirth  was  prcatly  increased  by 
ffli^tcning  the  edges  of  the  beh  with   these  wire  *t!rews 
which  held  the  Icflthcr  firmly  together,  and  yet  offered 
no  obstruction  to  the  :$moath  surface  of  the  belt- 
i    However^  no  belt  has  ever  created  such  a  sensation 
in  the  trade  as  leather  link  belting. 

This  is  a  comparatively  new  article  in  this  countiy, 
having  been  introduced  two  years  ago.  Since  thattiae 
so  many  improvements  have  been  nia'de  in  this  line 
belting,  that  it  can  nt>w  be  used  on  any  kind  of  machli 
cry.  During  the  past  two  yean*  these  bells  aic  do^ng 
excellent  work.  They  are  made  in  tlie  following 
manner:  Small  pieces  of  solid  selected  leather  are 
dressed  with  tallow  and  Ncats  Foot  Oil,  which  acts  as 
a  lubricator  to  the  joints  ol  the  pins-  The  leather  is 
then  put  through  rollers  and  made  verj- solid;  it  is  then 
cut  into  small  links;  this  process  makes  a  link  o{ 
remarkable  tenacity  and  strength,  and  one  which  will 
stand  more  strain  than  a  piece  of  hard  rolled  sole 
leather-  The  links  arc  then  carefully  assorted  as  to 
thickness  and  the  hclt  built  up  to  the  required  width- 
It  is  of  great  impnrtanee  that  each  hclt  be  made  up 
accurately  assorted  links,  in  order  that  an  even 
and  perfect  running  belt  may  be  secured. 
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joint  is  a  great  iniprovcmcnt  in  this  line  of  belting. 
)  boks  jire  used  to  each  width  of  bclt»  and  the  two 
bs  ingeniously  joined  together  and  forins  an  un- 
cn  surface.  This  makes  a  belt  which  will  conform 
t  to  any  pulley,  whether  fl;u,  rounded,  or  cone. 

hey  should  be  run  as  loosely  as  poHsible,  and 
dd  not  be  taken  up  unlesH  they  actually  slip*  An 
pcricnccd  person  upon  !^ccin^  one  of  tlic^c  link 
i  running  on  u  dynamo  would  nuTiirally  think  that 
belt  vras  loose  and  needed  tightening,  but  these 
t  have  such  a  remarkable  grip  power,  that  though 
n  running  the  upper  side  of  the  belt  is  so  loose  that 
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it  almost  describes  a  semi-circte,  the  under  side  is  ns 
tight  as  possible.  Leather  link  belt  will  in  time  tind 
great  favor  with  belt  users  as  they  are  more  pliable 
than  any  flat  doutilc  belt  can  pos^iibly  be  made,  and  for 
bc!t«  running  at  right  angles  I  claim  that  they  are  the 
only  reliable  belts  for  such  a  position,  that  will  git 
satisfaction. 

My  allotted  time  has  expired  and  I  must  close  iuid 
the  subject  is  open  lor  discussion. 

The  President:  The  paper  is  now  before  you  for 
discussion.  Arc  there  any  remarks  to  be  made  on  th| 
paper  which  has  just  been  read? 

Mr.  Pope:  I  would  Hkc  to  ask  the  gentleman  vrilh 
reference  to  the  wearing  of  the  edges. 

Mr,  Schjkrkn:  The  first  belt  which  I  made  up 
about  six  years  ago^  is  still  running.  Before  I  came  to 
this  convention  I  took  it  down  and  told  my  man  to  take 
it  apart,  to  take  out  about  six  inches  of  it,  in  order  to 
see  the  elongation.  We  have  kept  perfect  time  as  tn 
that  belt.  The  belt  is  i8  feet  7  inches  long;  and  it  had 
stretched  9  inches  in  the  first  three  months.  AAer  that 
there  was  no  further  stretching.  We  took  the  belt 
down,  examined  it  closely,  and  found  no  elongation 
whatever.  This  bch  is  three  inches  and  a  half  wide, 
one  inch  thick,  and  transmils  tilteen  horse  power  under 
the  following  circum&t»nceG;  It  ha!;  two  3S  inch  pul- 
leys; and  the  pulleys  run  at  the  rale  of  1^5  revolutions 

Mr.  Popk:     I  would  like  to  ask  what  has  been  ihc 
experience  in  Europe  duripg  the  length  of  time 
these  belts  have  been  running  there? 

Mr,  Schieren:    My  attention  was  drawn  to  these 
bells   when    I    went  to   Europe  twelve  years  ago,     I 
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looked  into  them  nt  that  time  and  thought  very  little 
^bout  them.  About  six  years  ago  I  went  to  Europe 
again  and  looked  at  them  *ind  thought  better  of  (hem, 
I  thoufcht  there  was  something  in  that  belt  that  filled  a 
gnp  in  this  country:  and  I  di^ltrmined  there  and  then 
that  I  would  try  them  here.  However,  other  mnttens 
came  up,  and  1  did  not  try  them  uiUil  three  years  aHcr 
that.  In  reference  to  the  experience  in  Europe  I  will 
state  that  two  years  ago  1  was  there  and  met  several 
electricians  and  jjot  from  them  some  very  valuable  in- 
formation with  rc^'ard  to  the  use  of  linked  belting  in 
runnin<^  dynamos.  Their  dynamos  there  are  nin  much 
slower  than  yours  here*  A  great  many  of  them  favor 
tbcKc  linked  bells.  They  only  use  one  pin  there;  atid 
engineers  told  me  that  it  takes  four  months  before  the 
pin  adjusts  itself  to  the  rounding;  of  the  pulley-  Al- 
though there  are  several  patents  there  now,  they  make 
belts  similar  to  those  made  in  this  countrv.  On  the 
whole  riiey  speak  of  them  very  fiivorably. 

Mr.  Pope:  One  other  thing  suggests  itself;  and 
lliai  is,  as  to  die  riipidity  uf  the  alternating  system — 
running  at  i6oo  revolutions;  wbetJier  in  that  ease  the 
link  belt  would  be  preferable  to,  or  as  good  as,  others- 

Mr.  Schierbn:  Two  months  a^o  a  f^entleman 
called  on  me  and  said:  "Your  linked  belting  has 
attracted  my  attention,  and  I  would  like  tr>  receive 
some  information  about  it,''  1  am  always  very  glad  to 
meet  electricians,  always  glad  to  meet  engineers  or 
mechanics  of  any  kind;  and  so  I  explained  to  him  all 
about  the  belt;  took  him  into  the  factory,  and  explained 
the  whole  process.  He  said*  "My  company  would  like 
a  belt  which  would  run  a  mile  and  a  half  per  minute; 


can  you  make  a  belt  which  will  run  a  mile  and  a  hsiKt 
minute?*'  1  said  that  I  would  try  to  do  it-  I  did;  and 
the  belt  worked  successfully.  I  made  it  out  of  very 
light  malcrial-  The  belt  is  today  running  'at  the  rate 
of  a  mile  and  a  half  a  minute*  8«ooo  revolutions  per 
minute*  I  suppose  that  that  is  the  kind  of  belt  that 
Mr<  Pope  has  reJerence  to, 

Mk.  Ridlon:  I  have  used  one  of  these  belts,  three 
and  a  half  inches  wide  at  a  speed  of  2.000  feet  pet 
minute.  The  only  fault  1  can  tinil  with  il  is  the 
stretching.  Wc  took  it  out  two  months  ago  and  thcre_ 
has  been  no  trouble  since. 

Mr-  Rick:     I   would    like   to   ask   Mr.    Schieren  iiT 
reference  to   ihe   amount  oi  power   consumed  by  ihis 
belt,  as  compared  with  ordinary  belting.     Docs  the  belt 
itself  use  more  or  less  power — I  mean,  for  the  bcntlmg 
of  the  belt  over  the  pulley? 

Mr.  Schieren:  I  am  sorry  to  state  that  I  am  no^ 
civil  engineer  or  a  mechanic;  I  am  3  belt  maker.  1> 
you  come  to  mc  ard  say  that  you  would  like  thus  an<l 
so  done,  I  am  ready  to  give  it  my  attention;  but  if  jxhi 
ask  mc  certain  questions — as,  can  that  belt  do  thus  and 
so  at  a  certain  speed  ? — I  cannot  answer.  My  experience 
in  linked  belting  his  been,  that  it  will  transmit  under 
certain  circumstances  more  power  than  the  ordimo' 
belt.  It  will  do  it  every  time.  In  some  instances  we 
have  put  on  »n  eight  inch  belt  and  have  taken  oiT  a 
twelve  inch  belt.  In  some  instances  we  have  put  on  a 
twelve  inch  link  belt  and  have  taken  off  a  ten  inch  bell; 
and  it  would  not  drive  with  a  ten  inch  belt,  owing  10 
the  diderence  in  circumstances.  So  to-day  I  may  say 
that  we  are  ignorant  in  regard  to  the  amount  of  power 
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comparitiveiy  that  tliey  will  drive.  Wc  arc  consMntly 
making  experiments  and  improvements,  and  arc  gather- 
ing valuable  inJbrniatioii  in  that  way;  but  I  am  sorry  to 
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not  answer  your  question 

Mk.  Law:  I  would  like  to  ask  Mr,  Schicren  if  he 
has  h:id  any  experience,  or  enough  exp^iience,  to 
determine  the  amount  of  daoia^^  that  oil  does  to  this 
belt,  as  compared  with  ordinary  double  bcltinfj.  In  ^ome 
clasftCftof  our  dynamos  a  large  amount  of  oil  is  saturated 
into  the  belt;  and  i  would  like  lu  know  if  that  has  any 
effect  upon  this  linked  belt? 

Mu*  Scmierek:  So  far  no  claim  has  been  made  in 
that  direction.  Of  course  you  wilt  understarid  that  if 
the  leather  lies  on  the  edge  it  exposes  the  Hber  of  the 
leather  more  than  if  it  lies  on  the  smooth  surface  of  the 
leather.  Leather  is  a  great  absorber.  I  use  blotters  of 
leather  in  my  office;  because  leather  absorbs  a  fluid 
at  once-  No  doubt  you  have  noticed  this  in  running 
your  dynamos,  h  absorbs  oil  very  fast-  This  link 
belt  would  absorb  oil  more  than  other  belts  do,  although 
I  have  had  no  experience-  It  is  necessary  that  the 
linked  belt  be  exposed  on  the  edge,  and  therefore  It 
would  absorb  quicker  than  in  the  other  way.  But  that 
could  be  obviated  by  using  a  dressing  which  would 
close  the  pores  of  the  exposed  part  of  the  belt 

Mr-OeCamp:  Does  not  one  of  the  jfreat  advan- 
tages attending  the  use  of  the  linked  bell  lie  in  the  tact 
that  it  can  be  run  slack?  That  being  the  case,  is  its  use 
eonHncd  to  horizontal  belts?  If  that  be  the  case  it  would 
be  necessary  to  have  the  slack  side  on  top,  which  Is  not 
possible. 

Mtt.  Schikren:    The  link  belt  will  only  run  success- 
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fully  if  the  :4lack  ^ide  is  on  top.     If  the  slack  fiiik  is 
below,  the  bell  will  verj'"  soon  flap  on  your  floor,  and 
your  power  is  gone.     They  do  not  nin  successfully  ii  ' 
tlial  way. 

Mr.   Law;     What  sort  of  success   have  you  had  I 
with  ulmo&t  perfectly  pcrpendiculur  belts?  I 

Mk.  Sciiicrun:     We   have  had   very  good  success. 
The  only  trouble  with  perpendicular  belts  is  ihis;    At 
first    Uiese    link    belts   stretch    considerable.       I   have 
learned  a  great  deal  since  I  undertook  to  make  belui^l 
I    have  alluded    to   these  edge    cut   belts,  which  are 
enormously  strong-     The    Englishmen    recommend  ^ 
and  use  It  for  their  slow,  heavy  power-     I  have  seen  in 
England,  six-inch  belting  transmit  power  that  I  would 
hardly  dare  tackle  with  my  2+-inch  belting-     It  was 
edge-cut  belting  an  inch  and  a  half  thick  and  bolted 
together-     If  you  take  a  piece  of  leather  that  is  thr« 
feet   wide   and    one    inch    thick,   and   stretch    it  in  a 
stretching  machine,  you  will  stretch  probably  ten  per 
cent,  of  tliat  belt  under  certain  circunifitances.     If  y 
take  and  cut  up  that  piece  of  leather   into  small  piece 
of  two    inches^    artd    bolt    them    together    you    ca* 
stretch  it  a  foot.     Why  is  this?     It  is  because  the  little 
pieces  seem  to  have  more  elasticity  than  tlie  Ion, 
pieces  have,  or  more  than  when  they  were  combin 
tosfether.     There  Mcs  thf  great  trouble  in   ihese  linki^ 
belts,     I  have  studied  the  question  very  deeply;  and 
overcome    that  I  have  a  certain  method   of  preparing 
and  filling — these   small    pieces — with  a  dressing 
tends  to  toughen  them,  and  tends  to  harden  them  at 
same  lime,  so  thai  it  will  not  stretch  as  much  as 
whole  piece  of  leather  would.      The  article  of  t 
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f  ftat  we  make  today  are  filled  with  that  material, — all 
(hat  they  will  ponsibly  take, — ant!  the  leather  is  even 
tougher  Uiun  2»tecl;  il  wilt  cut  atccl. 

Mr.  Jesse  N.  Smith:.    One  of  our  greatest  sources 
of  Joss  of  power  io  fast  running;  belts  — that  is,  in  belts 
ninning  5,000  or  6,000  feet  per  minute,  is  the  impris- 
onment of  air  between  the  belt  and  the  pulley.      It 
amounts  to  carrying  the   belt  away  from  contact  with 
the  pulley;  amounting  sometimes  to  a  quarter  of  a  rev- 
olution, or  a  quarter  of  the  «:ircumfcrence  uf  the  pulley. 
P-xperiments  have  been  made  that  prove  that  a  belt  will 
drive  more  power  if  holes  arc  punched  through  it,  than 
a  solid  belt  will  do,  when  run  at  high  speed.     The  link 
belt  which  Mr.  Schieren  has  spoken  of,  has,  of  eourse, 
a  large  number  of  holes   perforated   through   it-     For 
that  rcaM>n.  it  is  very  easy  for  the  air  which  is  impris- 
oned  between    the    periphery   of   ilie    pulley    and    the 
inside  of  the  belt,  to  gel  out,  and  permit  a  very  much 
closer  contact.     I  think  it  is  a  fact,  and  that  it  has  al* 
ready  been  proven  in  a  great  many  cases,  that  a  linked 
brlt  will  transmit  more  power  lor  the  same  width  and 
the  same   belt,  with   reference  to  the  exposed   part  of 
fhc  pulley,  than  will  an  ordinary  rt^t  belt. 

Mk.  T.  Carpknter  Smith;  I  can  say,  in  answer 
to  Mr.  Rice's  inquiry  as  to  the  bending  strain  of  bells, 
that,  without  having  made  any  particular  examination 
of  it,  any  one  who  has  looked  at  an  ordinarj'  belt  run* 
fling  at  a  high  rate  of  speed  will  notice  that  the  speed 
of  the  belt  is  not  sutHcicnt  to  overcome  its  stitfnens  and 
make  il  lie  right  on  the  pulley;  but  a  linked  belt  will 
in  ail  cases  lie  right  on  the  pullej',  and  fonn  a  U"ue  tan- 
gent to  the  edge  of  the  pulley  wherever  il  strikes  it. 


TW  AcxibtG^  oT  the  belt  is  so  much  greater  thun  th^ 
of  ttn  offdiQinr  belt  that  the  bending  stmin  is  less.  With  I 
icgxrd  to  vatkal  belts  1  will  say  that  we  had  a  belt  of 
ifas  ksAdfr  mnnin^  7t><>o  tcet  per  minute   and  wc  found 
ikai  a  Unk  belt  wkile  mnning  at  that  tremendous  velo 
ditywomiA  cany  more  power,  and  »tick  closer  lolbt 
A-irii^  polley-     Tbc>'  seem  to  have  a  peculiar  way  ot 
tbAinfi  to  the  polle}*  very  doselv.     I  have  bad  voj 
finic  cxpenence  vith  this  belting;  but  we  used  oneo( 
Ibc  ei^  tncb  bchs,  and  then  wc  tried  a  link  belt,  and  it 
did  the  work  tirst  rate;  but  wc  had  to  abandon  it  for  a 
TcfT  curioos  rciBon ;  and  that  wm«  that  when  rtinnbj 
ibe  Kak  belt  at  such  a  bi^  rate  of  speed  it  cau;»d  the 
belt    ID    coming  dovn   on   the    pulley    to  make  sucti  % 
terrific  roar  that  it  tnadc  the  engineer  sick — it  gai-e  him 
a  oerroias  bcttdftche;  it  was  due  perhaps  to  the  fact  that 
our  station  was  oolv  six  feet  from  the  floor  to  the  roof, 
and  with  the  300  horse  power  dynamo  in  a  room  ooly 
aox^t<^  it  made  a  terrible  noise.     But,  so  far  as  the  ho!t 
irsdf  was  concerned   its  work  was  saiiifactory.     With 
the  other  belt  wc  got  rid  of  that  trouble  enltt  triy-  There 
arc  a  great  many  things  that  come  in  in  the  practical 
work  which  we  cannot  see  when  a  thing  is  designed: 
and  it  is  not  alu^a)^  what  seems  to  be  the  best  thing  to 
put  in  that  you  can  keep  there. 

The  Aasoeiation  here  took  a  recess  until  3  o'clock 

AFTERXOOX  SESSION". 
President  Morrison  called  the  meeting  to  order  at  3' 
p.  M^and  announced  that  the  first  paper  of  the  alter- 1 
noon  would  be  that  of  Dr.  Liebig  on  motors. 


ATI  ^^^^^^^ 

Vice-President  Weeks  took  the  chuir. 

The  Secretary  then  read  a  communication  from 
Messrs.  Uhnrles  Schieren  &  Co.,  of  New  York,  donatinfi^ 
P50  to  the  N:itiona)  Electric  I-if^ht  Association. 

Upon  motion,  the  thanks  of  tbe  Association  wm- 
endered  tor  the  same. 

Mh.  Riokon:  I  want  to  otier  the  following  resolii* 
ton: 

fResolveJ^  That,  Article  IV  of  the  Constitution  be 
lerebv  iimendcd  to  read  as  follows: 

The  President  and  V'ice-Presidents  shall  be  elected 
»y  ballot  to  serve  during;  the  following  meeting.  The 
Treasurer  and  the  Secretary  who  may  be  one  and  thei 
tame  i>er:*on,  shall  be  nuininaied  by  the  President, 
mbjcct  to  the  approval  of  the  Executive  Committee. 

The  Executive  Committee  ^hall  be  chot^en  by  baltot 
U  each  meeting,  either  annual,  semi-annual  or  special, 
!o  hold  office  from  the  close  of  ihe  meeting  at  which 
hey  arc  elected  until  the  end  of  the  meeting  at 
A'hich  tlieir  successors  are  chosen. 

Mr.  Morhison:  I  move  that  that  be  laid  over  until 
XHOTorrow  morning,  and  taken  up  as  the  special' 
>rder  of  the  day. 

The  motion  was  carried. 
^pT*  Licbig  then  read  the  follnwing  paper. 


EI-ECTRIC   MOTORS. 


The  development  of  the  electric  motor  from  its 
■primitive  form  up  to  the  present  srale  of  advancement 
md  usciutncss  hns  been  similar  to  die  growth  of  nearly: 
iH  of  those  great  discoveries,  which  have  proved  them- 
iclvcs  at  first  so  adaptable  and  thea  so  necessary  to  the 
vants  of  every  day  life. 
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The  history  of  the  motor  ts  a  ver>*  remarkable  one, 
not  only  as  a  stof}'  of  rapid  improvement,  but  n\sa 
bccatj5<:  Its  5rsl  chapters  belong  to  recent  times. 

Wc  can  now  ask  uurtcl\  cs,  not  withuut  some  astont^* 
mcnt,  why  it  happened,  seeing  that  tho  laws  of  tbc 
conservation  of  energy  were  so  gcncrnlly  accepted,  that 
the  rrversibilltj'  of  the  dynamo  and  motor  was  so  btelj 
discovered.  It  is  quite  true  that  the  first  motor  wis 
built  many  years  ago,  but  for  a  long  time  even  fitter  the 
dynamo  had  undergone  a  vcr}'  marked  tmprovcmcrt, 
the  motor  was  not  turned  to  practical  account,  h 
other  words,  dvriamos  and  motors  have  all  ;ilong  been 
kept  distinctly  apart,  and  even  to-day  there  exists 
sometimes  a  certain  indctiniteness  about  their  rclattoa. 

Wc  know  that  ihc  general  term  "dynamo-electric 
machine  "  includes  not  only  generators  of  etcctricitj^ 
but  also  appliances  for  converting  electricity  into  oihcr 
forms  of  energy,  and  that  all  the  mathematical  forniul:ts 
which  have  been  applied  to  the  dynamo  as  ageneralcr 
of  electricity  arc  equally  as  applicable  to  the  dynamo 
when  viewed  as  a  source  of  motive  power-  The  only 
changes  necessary  in  our  formulas  relate  to  the  algebraic 
signs  of  certain  symbols. 

The  feature  of  reversibility  is  of  extreme  inipirtancc, 
and  means  that  any  rule  of  construction  or  of  design 
that  tends  to  make  a  dvnamo  machine  an  efficient 
apparatus  will  give  identical  results  when  used  in  coci* 
nection  with  a  motor.  Other  considerations  nnv 
present  thcm«:elves,  questions  of  speed  and  output  fct 
unit  weight  of  material  may  arise,  and  these  may  b^ 
different  in  the  two  cases,  but  they  are  of  a  mechanual 
or  at  any  rate  secondar)^  interest,  and  in  no  way  aflVct 


rpie  mathematical  considerations.  In  what  follows, 
therefore,  we  shall  use  the  lerni  **  tlynamo-clectric 
nuichinc  ^  to  designate,  unless  otherwise  specitied, 
either  a  generator  of  electricity  or  a  dynamo  reversed. 
U4m,  a  motor. 

In  order  to  give  an  intcUigibIc  rcvicrw  of  the  work 
done  on  dynamos,  and  prepare  the  way  for  a  few  con- 
siderations which  will  follow,  it  may  be  well  to  describe 
briefly  the  component  parts  of  a  dynamo-cleclric 
machine,  and  refer  to  the  purposes  for  which  they  are 
intended.  In  every  dynamo  wc  must  have  a  combina- 
tion  of  the  following  elements: — 

(tf)  An  iron  body  <ir  frame  work  constituting  the 
magnetic  limbs.  This  is  always  wrapped  over  a  cer- 
tain portion  of  its  length  with  insulated  copper  wire 
and  its  purpose  is  to  produce  between  its  ends  or  polar 
surfaces  a  region  of  magnetic  force. 

(&)  A  series  of  coii«  of  copper  wire  generally  wound 
upon  a  subdivided  mass  of  iron,  and  capable  of  revolu- 
tion about  nn  axis  in  such  a  way  as  to  make  each  coil 
pass  successively  before  the  polar  surl'aces  of  the 
mugnetic  limbs.  This  is  called  the  armature,  and  is 
alwa>'5  so  placed  that  it  helps,  with  the  mnjrnets,  to 
form  -1  nearly  closed  magnetic  circuit  of  iron. 
^^  (c)  A  commutator,  which  is  merely  the  ends  of 
P^hc  armature  coiU  brought  to  one  side,  and  which  re* 
volving  with  the  armature  elTects  a  change  in  the 
direction  of  the  currents  formed  alternately  plus  and 
minus. 

^(d)     Several  biushcs  or  collectors,  usually  two  in 
umber,    consiJ^tJng   of  pieces    of    metal    which    press 
upon  the  segments  of  the  commutator,  and  which  are 
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in   mctiillic   communiciition    with   the  terminals^  of  th*  I 
machine:.  I 

In  general,  the  armature  revolves  between  the  poles 
of  the  clectro-maj^ct;  but  in  some  machines,  notably 
those  intended  to  furnish  alternate  currents,  the  arma' 
ture  is  stationary,  and  the  magnet  coils  themsehos 
revolve.  Thiic  is,  however,  immnterinl,  inasmuch  ^ 
what  we  have  to  consider  h  the  relative  motion  of  the 
parts  of  the  machine,  not  their  absolute  movements. 

It  appears,  therefore*  that  the  dynamo  machine  since 
it  consists,  broadly  speaking,  of  an  electro-magnet  and 
a  revolving  coil  of  wire  h  a  very  simple  piece  of 
machinery',  yet  it  has  taken  years  of  hard  labor  an<I 
patient  investigation  to  evolve  from  the  spinning  disc 
of  Farady  the  dynamo  of  to-day. 

There  is  a  feature  iti  the  history  of  the  dynamu 
which  must  appciir  remarkable  to  cveiy  one  thinking 
of  the  subject.  When  we  remember  how  much  atten- 
tion has  been  directed  to  dynamo  machines,  not  only 
by  practical  but  by  scientific  men,  and  recollect  that  all 
the  matcriaU  for  a  complete  theory  of  the  dynamo  have 
been  for  several  years  at  hand,  wc  arc  inclined  to  won- 
der at  the  absence  of  such  a  theory.  Even  toKlav  no 
complete  theory  exists,  thoujjh  wc  arc  in  an  immeas- 
urably better  position  in  this  respect  than  wc  were  five 
years  ago-  For  what  we  know  now  in  so  far  as  it  is 
immediately  applicable  to  dynamos*  we  arc  mainly 
indebted  to  the  labors  of  Clnusiui«^  Ilopkinson  and  a 
few  others.  It  is  5omc»imc3  claimed  that  the  theory  of 
the  dynamo  has  been  seriously  crippled  by  the  want  of 
sufficient  knowledge  regarding  the  law  of  tlie  electro- 
magnet, namely,  the    law  connecting    magnetic    force 
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with  the  magnetism  thereby  produced  in  mngnetic 
bodies,  [f  wc  admit  that  an  empirical  formula  is  re- 
quired wc  mu:^t  admit  the  ju5ti<:c  of  the  claim,  because 
no  accurate  expression  of  this  kind  has  ever  been 
originated.  But  wc  shall  sec  that  it  is  by  no  means 
necessary  to  depend  npon  empirical  laws;  all  that  we 
require  are  the  cur\*es  of  magnetism,  and  these  have 
been  before  the  world  for  year*. 

However,  wc  row  possess  the  results  of  a  new  series 
of  investi^atiuuh  as  to  inu^ntti»ni  and  ;i  iiiit^nelie  per- 
meability undertaken  at  home  and  Abroad,  among  which 
tlie  most  important  are  those  ol  Hopkinson,  Ewing» 
Rowland,  Warburg,  etc.  These  results,  in  connection 
with  the  work  already  referred  to,  make  it  possible  to 
calculate  to  a  close  approximation,  at  least  for  certain 
forms  of  machines,  just  what  any  ^ivcn  dynamo  will  do 
when  wc  know  t)esides  its  dimensions  and  configuration 
the  kind  of  iron  used  in  its  manufacture. 

The  words  magnetic  perme.ibility  used  above,  and 
which  enter  so  frequently  into  dynamo  calculations  are 
defined  by  Maxwell  (voL  ii»,  page  50)  as  the  ratio  of 
magnetic  induction  to  magnetic  force.  It  is  also  called 
magnetic  inductive  capacity  corresponding  tu  specific 
inductive  capacitj'  in  electro-statics. 
■Following  out  an  analogs  in  a  different  direction,  it 
sometimes  happens  that  magnetic  permeabih'ty  is  called 
magnetic  conductivity  or  resistance,  the  idea  being  to 
express  ihe  varying  resistance,  offered  by  a  giv*?n  body  to 
the  production  within  it, of  "lines  of  indttction^^iis  the  lines 
of  flow  arc  opposed  by  a  porous  solid  tlirough  which  is 
lorced  an  incompressible  liquid.  Further  we  know 
^Aiaxwell,  vol.  ii.,  p.  51),  that  the  magnetic  induction 
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is  related  to  the  m&goctic  force  in  exactly  the  umt\ 
way  that  correni  is  related  to  eleciromoiivc  force;' 
namely,  we  have, 

M'here  /i  is  the  permeabilit)'  »nd  A'  the  conductivity.  Bit 
the  annlogj'  is  in  a  sense  impeiiectf  for  whereas  if  is  i 
constant^  in  so  fnr  at  leaf;t  as  il  is  absolutely  independent 
of  tlic  current  ftowin^  (leaving  all  h^atmg  cITccts  out 
of  consideration),  /'  is  by  no  means  a  constant,  bul 
depends  not  only  on  the  present  state  of  the  material  ia 
reference  to  the  induction  within  it,  but  also  upon  ill 
previous  magnetic  history*  Thus/' is  a  %'ariablequantiljt 
^nd  for  magnetic  bodies  grows  less  and  le^^  as  tbf 
Ibagnetizing  force  increases,  \l'e  can,  therefore,  regard 
the  analog}'  between  '3  and  H  on  the  one  band,  amlt' 
and  E  on  the  other,  as  holding  good  only  when  H  is  i 
xery  small  quantity. 

In  the  calculations  applied  to  dynamos,  it  is  extremely 
important  to  know  the  distribution  of  magnetism  oTtr 
the  polar  surfaces  of  the  electro-magnets,  that  is  the 
number  and  direction  of  the  lines  of  induction  from 
pole  to  pole, 

A  solution  of  this  problem  can  be  arrived  at  math- 
ematically in  an  approximate  way  only,  and  then,  as 
a  rule,  by  the  consideration  of  what  takes  place  in  the 
least  complex  forms  of  surfaces. 

To  attain  certain  ends  the  graphic  method  maybe 
applied,  either  roughly  by  the  use  of  iron  filings,  O' 
more  carefully  by  llie  euiployrncnt  of  a  small  magnet 
suspended  by  a  silk  libre.  By  observing  the  positions 
assumed  by  the  magnet  when  Irccly  suspended  indif* 
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fcrcnt  regions  of  the  magnetic  field,  wc  can  form  sonic 
idea  of  the  form  of  the  field,  F<»r  wc  know  that  the 
direction  jpven  by  the  magnet  coincides  with  the 
resultant  direction  of  the  magnetic  force  at  that  point 
(the  needle  beinff  supposed  so  small  as  to  exert  no  dis* 
turbing  influence)  and  also  that  the  relative  number  of 
lines  of  force  in  xi  small  space  surrounding  the  point 
measures  the  relative  field  intensity.  The  positive 
direction  of  the  lines  of  force  may  be  taken  as  from  the 
north  pole  to  the  south  pole,  botli  outside  and  inside 
the  magnet,  and  they  are  related  to  lines  of  induction 
in  this  way:  outside  the  magnet  they  coincide;  inside 
the  magnet  they  artr  in  opposite  directions.  This 
amounts  to  saying  that  the  lines  of  induction  are  con- 
tinuous, whereas  the  lines  of  force  arc  not- 
Other  methods  of  measuring  the  field  inteasitj'  of 
djTiamos  have  been  proposed,  such  as  the  magnet- 
ometer method.  The  results  so  <ibtaintd  arc  however 
inaccurate,  anti  indeed  the  method  cannct  be  applied  at 
all  when  the  armature  is  in  place.  Nor  can  the  very 
simple  pendulum  method  devised  by  Sir  William 
Thomson  he  applied,  hccausc  the  air  space  between 
armature  and  magnets  is  too  small.  It  can  of  course 
be  used  by  removing  the  armature,  and  it  has  the 
advantage  of  giving  results  directly  in  absolute 
measure.  \ 

Unfortunately,  meJisurcmcnts  obtained  under  these 
circumstimtes  do  not  give  us  a  reliable  ba^is  for  calcu- 
lations, inasmuch  as  the  form  of  the  magnetic  field  is 
strongly  influenced  by  the  presence  or  absence  o!  the 
armature,  at  least  when  it  contains  iron.  It  may  be  re- 
marked  that  magnetic  distribution  is  exactly  analogous 
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to    electric    distrihution,    especially     in     the    caste 
dielectrics,    and     that    the    geometrical     fnrm    M'hi< 
influences  the  latter  plays  almost  as  important  a  pad  ii 
the  case  of  .magnetic  distribution. 

We  are  aware  that  the  density  of  electricity  on 
given  portion  of  a  charged  body  depends  upon  the 
shape  of  the  body  and  also  upon  the  presence  nearil 
of  other  charged  bodies.  The  same  laws  of  surface 
density  determining  the  so-called  leakage  of  lin<?^  of 
force  obtain  in  the  case  of  magnetism,  fn  almost  all 
dynamoN  the  pole-pieces  have  necessarily  somevrhi 
sharp  edges,  and  the  number  of  lines  of  force  obtai 
per  unit  area  is  probably  greater  at  the  edges  than  ovi 
the  remaining  polar  surfaces.  This  number  is  Rubjci 
to  a  change  when  the  armature  is  in  place,  and  to 
further  modification  when  the  armature  revolves, 
account  of  the  change  in  the  direction  of  the  axifol 
magnetization  of  the  latter,  Thc^ie  considerations  show 
us  thai  any  system  of  measurement  which  will  give 
useful  results  must  be  of  such  nature  as  to  he  applica- 
ble to  the  dynamo  when  in  working  order.  The 
ballistic  method  fulfills  these  requirements;  it  is  «if- 
ficiently  accurate,  and  besides  involves  no  special 
dilTiculty.  We  have  simply  to  surround  that  part  of 
the  magnetic  circuit  of  which  we  want  the  induction 
with  one  or  more  turns  of  copper  wire  connected  with 
a  ballistic  galvanometer  and  observe  the  throw  of  the 
galvanometer  needle  when  the  magnetism  is  rever*™ 
or  reduced  to  zero. 

It  is  always  belter  to  observe  the  elongation  of  ili^ 
galvanometer  needle  due  to  a  reversal  of  magnetiiffl* 
An    uncertainty   alwa}^   attends  a   reduction    to  zero 
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owing  to  the  phenomenon  of  residual  magnetism. 
The  galvanometer  having  once  been  calibrated  in 
absolute  measure,  we  can  from  the  throw  of  the  needle 
calculate  tlic  value  of  the  tot.il  indiichon  within  the 
wire,  and  tlie  magnetic  force  is  known  Trom  the  data 
of  magnetizing  current  and  number  of  convolutions. 
The  experiment  is  repented  Ibr  the  different  parts  of 
the  machine,  so  that  wc  finiilly  obtain  the  value  of  the 
induction  throughoul  the  entire  niagni-tic  circuit-  Sup* 
pose  now  that  we  have  measured  the  field  iiuensily  and 
have  a  value  of  the  inducticm  per  unit  area,  we  can,  by 
Faraday's  law,  calculate  the  E-  M-  f.  which  would  be 
set  up  in  a  conductor  moving  in  any  manner  in  the 
field.  The  law  is  this!  The  p..  m.  f,  produced  in  a 
conductor  movmg  in  a  magnetic  field  is  equal  to  the 
rate  v(  cutting  the  Wuvs  of  force-  If  the  conductor 
forms  a  closed  circuit,  the  k.  m.  f.  depends  upon  the 
area  of  the  circuit.  Hence,  in  order  to  be  able  to 
determine  the  k,  m,  f,  produced  in  an  armature,  say* 
wc  must  know  the  area  of  the  coils  of  the  armature, 
the  strength  of  the  magnetic  field,  and  the  velocity  of 
rotation.  Call  the  total  number  of  lines  of  induction 
(flow  of  foiAit)  parsing  through  the  armature  M  and 
the  current  _>'  then,  wc  have  lor  the  force  jc  acting  when 
the  circuit  is  displaced  through  the  distance  J  Xy  by  the 
principle  of  the  conservation  of  energy  (MaxM-cll,  vol- 
ii<.  p-  137): 


.V. 


Hence,  ihc  movement  is  aided   or  resisted  according 
number  of  lines   of  induction  passing  through 
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the  armature  is  increased   or  diminished  by   the  tnoif* 
mcnt.     The  work  done  during  the  displacement,  is 

:md  if  the  number  of  lines  of  induction  is  changed  froiaj 
J^  to  Ji,  wc  hftvc  for  the  whole  work: 


fXdx^^(J^  —  J^}, 


Let  us  divide  both  sides  of  the  equation  by  d  A  an 
wc  have: 
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as  the  rate  at  which  work  is  done.     But   -—  is  the  rare 

d  i 

at  which  the  lines  of  force  arc  cut  by  the  moving  coft* 
ductor  and  is  equal  to  the  amount  produced  in  thit 
conductor.  We  have,  therefore^  for  the  rate  of  doing 
work— the  activity: 
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the  well-known  expression  for  the  activity  of  themotw- 
We  shall  now  simply  refer  to  the  investigations  of 
Claustus,'  and  Ilopkinson,*  as  their  work  though  diHTcr- 
ing  in  character  is  of  extreme  importance.  The 
theories  published  by  these  two  scientists  arc  disIiJKi 
and  characteristic  of  the  two  ways  of  regarding  mag- 
netic phenomena.  Hopkinson's  method  is  based  upoo 
two  fundamental  laws  of  electro-magnetism;  onclJi* 
expressing  the  relation  between  currents  and  ma^netw 
force,    the   other   a  condition  which    always  holds  lb 
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magnetic  induction.  The>  nre  as  follows:  The  line 
integral  of  niagncttc  force  around  any  closed  curve 
is  equal  to  zero,  unless  the  curve  surrounds  a  current, 
in  which  case  it  becomes  lour  w  times  the  total  current 
through  the  curve;  the  other  is  the  equation  of  contin- 
uity applied  to  magntrtic  induction,  which  means  that  a 
line  or  tube  of  induction  cannot  end  at  a  point  in  space. 
According  to  the  last  law,  therefore,  if  we  find  that 
the  magnetic  induction  has  ditlerent  values  in  the 
different  parts  of  the  magnetic  circuit  composing  the 
dynamo,  we  know  that  there  has  occurred  a  leakage 
through  the  air.  For  instance^  the  total  induction 
through  the  armature  in  every  dynamo  is  less  than  the 
total  induction  through  the  magnet  limbs;  the  excess 
has*  therefore^  passed  beyond  the  limits  of  the  iron 
body  into  the  atr  from  pole  to  pole. 

The  two  laws  just  given  furnish  a  means  of  con- 
structing the  characteristic  curve  with  considerable 
accuracy,  a  prii}rt;  that  is,  the  curve  showing  the 
relation  between  electromotive  force  and  current,  for 
the  total  induction  nearly  proportional  to  the  induction 
through  the  armature  at  a  given  »pecd  determines  the 
K.  M,  1^  geneniied.  The  data  required  for  calculating 
the  line  integral  o1  magnetic  lorcc  are:  tirst.  the  gen- 
eral configuration  of  the  dyniimo;  speciHcation  of  the 
of  the  kind  of  iron  used;  the  sectional  areas;  the 
lengths  of  the  different  parts  of  the  machine;  the 
mngnet  limbs;  armature  yoke  pole-^picccs;  and  from 
these  the  "magnetic  lengths"  can  in  general  be  es- 
timated. The  variables  chosen  are  the  total  induction 
through  the  armature  and  the  current  around  the 
magnets.     Certain  co-cfficicnts  cwcur  in  the  equations 
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expressing  the  relation  between  the  induction  in 
armature  and  that  in  other  parts  of  the  dynamo;  they 
arc  approximately  constant,  and  can  be  estimated  when 
llieir  values  for  a  machine  of  given  lomi  are  on« 
known.  Hopkinson's  equation  can  be  ttirown  tni 
form, 


iif(^)unc. 


£  denoting  summation.  /  is  the  induction  ihroujjh  ihe 
armature  and  tlie  function /depends  upcm  the  qualiUc* 
of  the  iron  in  the  machine.  In  a  machine  in  which  ex- 
periments were  conducted  bj*  Drs.  J,  and  E, 
Hopkinson,  the  difference  between  the  induction 
through  the  armature  and  mn^ets  amounted  to  about 
thirty  per  cent.  As  an  indication  of  the  power  of  llw 
method  and  the  accuracy  with  which  results  obtained 
from  one  machine  can  be  applied  to  dynamos  of  c^'cry 
different  form,  it  may  be  recalled  that  the  characteris- 
tic curve  of  the  "  Manchester  dynamo"  was  constructed 
before  the  machine  was  built,  and  was  found  to  re<)iuiv 
no  correction  afterwards.  In  this  case  the  dynnnm 
possessed  not  only  an  entirely  new  form,  but  was  also 
compound  wound. 

The  theorj-  of  Claushis  is  founded  upon  consid 
tions  of  a  totally  diftcrcnt  character,  and  is  undoubtedly 
less  readily  adaptable  to  practical  manipulation.  The 
fhcon,"  is  based  upon  Ampere's  well-known  laws  of  the 
action  of  currents  upon  conductors;  an  action  whit*hi* 
supposed  to  take  place  nt  a  distance  and  not  through  a^ 
intervening;  medium,  us  explained  by  Faraday,  Mai- 
well,  Thomson,  and  others.  Clausius  expresses  la  his 
fundamental  equalions  the  mutual  potential  of  the  cur- 
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rrents  of  the  dynamo  upon  one  another.  And  to  dclcr-* 
rmine  Uit?  mngntrlic  iitotncnts  of  the  nia^^ncCii  and 
I  armature  he  adopts,  with*  however,  considerable 
unwtltinj^ne:^,  Frtclich's  Ibrmula  of  induced  magnelism- 
This  formula  has  been  extensively  used,  and  generally 
^ndcr  the  form: 

p 


M 


in  which  a  and  b  arc  constants  and  t  the  current. 
There  has  always  existed  a  more  or  less  marked  oppo- 
sition to  Frorlich's  forn"ula,  as  not  giving  results  in 
accordance  with  experiment  though  the  curve  it 
represent*;  is  a  practically  straight  linr  nenr  the  orijjin. 
Investigation  has  shiiwn,  and  Hopkins<*n  has  called 
attention  to  the  tact  th^it  tlic  cur^x  5hoold  have  a  point 
of  inflectioa  at  the  origin,  and  heixe  it  must  be 
slightly  concaved  downward  (that  is,  toward  the  axis; 
of  abscissae)  during  the  first  part  of  its  course, 

Clausius  has  remarked  that  it  would  be  belter  for  a 
dynamo  if  the  core  of  the  armature  remained  stationary 
w]:ile  the  coils  alone  revolved*  Mechanical  diflicuUies, 
of  course,  preclude  the  possibil-ty  of  such  an  arrange- 
ment: yet,  we  shall  see  that  other  considerations 
support  the  views  ot  Clausius,  In  the  case  of  two 
machines,  one  used  as  dynamo  and  ons  as  a  motor,  the 
author  has  shown  that  the  velocities  of  rotation  neces- 
sary to  secure  maximum  work  ar(>  not  in  the  ratio  of 
one  to  two  as  generally  believed,  but  approach  this 
value  as  the  speed  of  the  generator  is  increased. 
This,  however,  refers  to  the  condition  existing  when  the 
work  done  by  the  generator  is  nut  limited.  When  the 
work    is  detennincd,  he   shows   that  there  can  be  no 
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relation  bct^^•ccn   the  speeds  of  the   machines  in  o\ 
to  give  a  maximum  of  work  done  by  the  motor. 

Another  theor>%  though  scarcely  a  distincitve  Ih 
has  been  advanced  bv  Dr-  Froclich,  and  much  work 
a    theoretical    chnrscter,    besides    that    mentioned 
reference    to    djnanio-elcctric    machines,    has    beea 
clone;  but  the  most  important  have  been  referred  to. 

There  is  one  point  which  may  as  well   be  mcntioiii 
at  this  place  about  dynamo  construction,  which  sc<:nit 
to  have  been  the  uri)(in  of  exceedingly  cuntntdici 
opinions. 

It  is  in  reference  to  the  position  which  the  coils  of 
wire  should  occupy  on  the  field  magnets.  In  some 
cases,  we  find  the  coils  heaped  up  toward  the  middle 
of  the  magnets;  in  some  cases^  toward  the  poIc-piece& 
while  in  by  far  the  majority  of  niacliines  the  coils  arc 
evenly  distributed  along  the  whole  length. 

Theoretically  the  latter  system  of  winding  should 
justaseflectivcas  the  others,  and  being  lesscomphc 
should  be  used  on  that  account.  Professor  S.  P* 
Thomson  rceonimendK  in  his  work  that  the  laytn 
should  he  most  numerous  around  the  middle  of  the 
magnet  limbs;  ia  support  of  which  view,  he  caJb 
attention  to  the  form  and  number  of  lines  of  force  fram 
a  sti'aight  bar  magnet  in  which  there  Is  a  leakage  aH 
along  the  bar  fiom  pole  to  pole. 

The  conclusion^  however,  is  unwarranted  and 
comparison  valuelcsss,  because  in  dynamo  machine* 
wc  are  dealing  with  as  nearly  as  may  bc»  closed 
magnetic  circuits,  and  because  the  distribution  of 
magnetism  under  such  circumstances  is  entirely  differ- 
ent Irom  the  distribution  in  bar  magnets,  whether  I 


an 
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or  short,  The  remedy  for  leakages  which  do  occur  is 
to  be  fuund  nut  in  the  peculiar  shapt;  of  magnet  coils, 
but  in  the  qualities  of  iron  and  lengths  and  sectional 
areas  of  the  magnetic  circuit. 

The  question  of  the  rcjjulation  of  motors  now  de- 
mands our  attention,  and  we  shall   have  1o  consider  the 
methocls  adopted  to  meet  the  requirements  of  the  two 
systems  of  electric  distribution  now  in  vogue,    Wc  can 
say   two  systems,  because  up  to   the    present,  motors 
have  not  been  successfully  used  un  allernatinf;  current 
circuits  whatever  may  happen  in  the  near  future-     The 
two  systems  known  as  the  consLint  current  or  arc  light 
and  constant  potential   or   inrandrscent    lamp    system, 
ficcesititate  methodic  of  regulation  in  motors,  which  are 
entirely  different.     For  constant  potential  work  we  cai» 
[lisc  either  a  shunt    motor   or  a  "  compound  wound" 
miichine.     In  the  latter,  the  main  or  shunt  coils  are  in 
shimt  with  the  armature  and  series  coils,  or  with  the 
armature  alone,  the  series  coils  being  wound  in  a  direc- 
ticrn  opposite  to  that   of  the  main   magnetizing  coils. 
This  system   seems   to   have   been  first   proposed  by 
Messrs,  Ayrton  and  Perry,  and    is   described   at   some 
'<^ngth  in  Thomson's  IkioIc  on  Dynamo  Electric  Machin- 
"">".     Bosanquct  (PhiL  Mag-  vol  xv.,p.  275)  arrived  at 
^  law  of  winding  similar  to  Ayrton  and  Perrj^'s,  but 
<*t;duced    from  entirely  different    considerations.     The 
*^'ementary  theory  of  machines  of  this  type  is  too  well 
nown   to  require  special    nttention.      It  is  suflicient  to 
^y  that  machines  so  constructed    regulate    very    pcr- 
ftcily  (lliat  is,  run  at  a  practically  constant  speed),  and 
have   been  extensively  used.     It  is,  however,  by  no 
tncans  necessary  to  employ  a  differential   M'inding   of 


Geld  mHgncU  as  has  bctrn  mentioned  in  order  to  7»ccure 
regulation.  The  ^me  results  are  attained  by  the  use 
of  a  simple  shunt  arrangement,  proindi-d  there  exists  i 
certain  relation  between  the  resistances  of  ihc  shont 
coils  and  armature.  Indeed,  many  constant  potontul 
dynamog  with  excellent  rcj^ulation  have  already  been 
made  in  this  manner,  and  motors  on  the  same  principle 
arr  rapidly  coming  Torward. 

It  has  been  stated  that  compound  wound  motors 
(that  is,  shunt  motors,  with  series  regulating  coil«] 
will  not  run  at  an  invariable  speed  when  the  load 
changes  if  supplied  with  a  constant  current,  unless  llic 
speed  is  such  as  to  reduce  the  efticiency  to  50  pef_ 
cent,  or  less.  The  statement  seems  inaccurate; 
efficiency  of  50  per  eeni.  having  nothing  to  du  wifl 
the  regulation^  as  we  shall  sec  by  examination. 

Let  us  consider  the   matter  for  a  so-called  " 
shunt*"  motor.     Call  now: 

£,  Electromotive  force  of  supply. 

0,  Counter  R.  M.  F.  developed- 

^,  Resistancc-of  armature. 

r.  Resistance  of  shunt  coil. 

r_      Resistance  of  series  coil, 

■•1 

Then  we  have  for  the  rate  at  which  energy  is  sup* 
plied  to  the  motor. 

Jg(g— g) 
it  +  r 

and  for  the  rate  at  which  work  is  done  by  the  motor' 
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(gsirtling  now  both  with    H^  and  E,  an  functions  of 
suntcr  c.  M-  P-,  we  have  hy  difTerenliation: 


4  iT 


»e  potential  of  supply  is  constant,  then   — —  — ^i 

iccqunlion  reduces  to  its  Hrst  term.  In  this  case,  we 
I  once  that  the  diflerential  coetlicienc  of  W^  with 
(Ct  to  e  is  positive  or  negative,  according  as  E>  ze 
„<  t€.  This  means  that  as  the  load  increases  wc 
^cp  that  speed  constant  by  diminishing  or  strength- 
r  the  licld,  provided  the  etliciency  i&  greater  or  less 
150  per  cent-,  and  this  is  well  known.  Suppose 
^at  E  is  variable  but  thcit  the  current  is  constant; 

re  have : 


d7  +  fi+7;„(dV-*)-^^ 


rentiating,  we  have: 

1      d  £  .        !       A  K 

- —  ■ 

vtiing p^B  +  rt^t  we  obtain: 


U  +  P 


d  E 


bstituting  in  our  first  equation  this  value  of  -^ — »  we 


d  e 


d  W 


p  +  n. 


.  /     -  and, therefore,  ^-^  is  positive  or  negative;  that 

!'i-*  .\  rate  at  which  work  is  done  increases  or  diminish 

"  ^    ,  increases,  according  as: 

t 

f  or,  according  as  the  efficiency: 


/-;    .  E^        ^tp  +  u 

^^^•"  ,  This  quantity,  in  the  kind  of  motor  under  con 

^'-'yy:  tion    is  nearly   unity,  because   the  shunt  coils 

\^:-  resistance  very  great  compared  with  that  of  the 

'^  *i'.  '  coils  or  armature  or  both  together. 

The  question  ol  an  efficiency  of  50  per  cent,  d 

''•  ■  therefore  enter, 

A  better  way  to  arrive  at  some  knowledge 

'  regulation  is  to  introduce  an  expression  for  the 

-     --    ■  into  our  equations. 

;_  '  If  we  denote  the  speed  by  »,  and  call  7"  the 

;       .  ■  or  work  per  turn,  we  have  for  the  rate  at  whic! 

■  ^     .  is  done  in  the  motor: 


w=n  r- 


i>  m — e) 


This  is  usually  called  the  activity.      DifFerenliati 
we  have 

d  n    ^  flH-r«\       d    7i         d%  rfn/ 

or   substituting   for  T  its  value  in  terms  of  E  an 
rearranging,  we  have  for  our  fundamental  equati 

d  n      n  ii?+r«)  \       dn    '    ^  '    dn  n 
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t-et  lis  examine  tli^  case  of  a  shunt  motor  supplied 
n-ith  a  constant  current  K^  And  vrriting  as  before: 

and  assuming  that  the  mugnctH  arc  far  from  saturation, 
wc  have: 

i\^  being  the  number  of  turns  of  wire  in  the  shunt 
magnetizing  coils,  and  C  a  constant.  Solving  lor  E  and 
^  wc  obtain: 


I 


-^""C-JV— <ft+r, )"""       OT4iV-^(«-|-f7T 

[J  H^  (C»  JV— /f— r,  )•  '  dii   ^    <C'ii  A— «  +  r->>' 


SJubstituting  these    values   in    our  previous  equations, 
^erc  results: 


(Ch  ,V— «— r.  )^ 


<n  equation  of  the  second  degree  in  n.  and  represent* 
■ng  the  rate  of  change  of  torque.     As  <?  is  too  small  to 

effect  the  sign  of  the  fraction,  it  follows  that  .  is 
always  positive;  that  is,  the  torque  increases  as  the 
speed  increases. 

Furthermore,  as  -—  is  a  function  of  li,  the  speed,  the 

rate  of  change  depends  upon  the  speed  itself,  being 
greater  for  low  speeds  than  for  high  speeds.  However^ 
the  equation  is  only  true  within  a  limited  range,  for  at 
great  speeds,  the  magnets  would  be  satiuatcd,  though 
the  armature  reaction  would  practically  change  but 
little. 
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If  we  now    regard  E  constant  and   suppose  tiic 
motor  to  be  a  series  motor,  we  hitvet 

M  bein^j;  here  the  number  of  turns  in  the  series  ma^ 
nctizing  coils.     This  may  be  written: 

CnME 
Ah-  OnM* 
From  which  wc  obtain: 

and  substituting  as  b^-fore,  wc  Imvc  at  once: 

which   is  of   thtf    Third   degree    in  M,  but    negative 
Hence,  the  torque  diminishes  as  the  speed  increases. 

and  as  before  is  diAerent  for  every  value  of  n. 

<f  n  ' 

Suppose,  now,  that  we  have  a  scries  motor  suppl^^ 

with  a  constant  current  K,     Here, 


Ci-Cn  M  K%tM\ 


d  n  an 


Or, 


~{R  K (C M K—C M^K)]. 
dT 
dm 
That  is,  the  torque  being  independent  of  the  speed  is  * 
constant.     Finally,  lei  us  consider  the  case  of  a  ih 
motor  on  a  constant  potential  circuiL     As  before 

r  an  r* 

and  by  substituting  and  rearranging,  we  have: 
d  T  ^_  r*  N*  g' 


E coiitttaiu. 
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In  the  last  two  cases,  therefore,  the  rate  of  change  of 
torque  with  speed  is  a  very  simple  expression.  For  a 
shunt  motor  supplied  with  a  constant  potential  current, 

d  T 

the  regulation  maybe  excellent,  provided -.—  is  a  targe 

quantity,  bat  in  no  other  cases  have  we  even  an  approx- 
imate regulation.  For  con.staiit  current  work  wc 
Tcquire  a  series  machine,  and  the  best  method  of 
vegulatjon  to  be  applied  to  it,  so  far  devised,  is  a 
anechanical  governor,  which  automatically  changes  the 
Slumber  of  ampere  turns  in  the  field  corresponding 
'^vith  the  load  on  the  motor.  Such  a  governor  need 
^^^aste  but  little  cuei^y  and  may  be  as  continuous  in  its 

tion  as  desired. 

Of  the  losses  which  occur  in  motors,  we  have  in  all 
cases  to  take  account  ol  those  which  are  due  to  the 
Allowing  causes  :< — 

/'/rr^.^Heating  of  wires  equal  to: 

SfC^nd. ^^Pouctiuh  currents  in  polc-pieces;  ^ 

This  depends  upon  the  number  of  armature  sections; 
^at  is,  fluctuations  oC  current,  and  is  generally  small 
**riless  the  Pacinotti  form  of  armature  is  used. 

7hirJ,  —  FoucauU  currents  in  armature.  This 
depends  upon  (strength  of  field),  and  in  the  modern 
laminated  armature  may  be  neglected. 

Fourth. — Rcx'crsals  of  magnetism  of  armature  equal 

"5—  (coercive  force)   x   (maximum  induction)  x  »  x 

LCvolumc) ,  That  is,  it  depends  upon  (strength  of 
fteld)^  and  velocity  of  rotation.  No  amount  of  sub- 
division of  armature    cure  can  atTect  this,  except  in 
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so  far  fl<  it  modiBes  the  total  volume  of  iron  in  the 
armature.  Howc\"cr,  a  low- magnetic  resistance  b 
D€ci:s!^Hry,  »nd  to  secure  thii^  the  armature  must  conuin 
much  iron.  It  is  on  this  account  th:it  an  advants^ 
from  a  stationary  armature  core  would  be  derived, 

Fijth. —  Momentary  short  circuiting  of  armature 
coils,  dt'pendinjj  upon  coefficient  of  self  and  raatiul 
induction  of  nnniUurc  coils  and  stien^h  of  field. 

Sixths  —  Fiijally,     friction     in     bearings-        This   «' 
dirticull  to  estiiiTate.     If  the  belt  is  such  that  MorifiV 
principle  hold^  true,  losses  dueto  friction  are  constmt- 

In  sclf-rcguIating  motors,  the  speed  is  constant  ofj 
nearly  so;    hence,    the    causes    of   the    dissipr^k 
energy  arc  confined   to   variable  currents   in    the 
ductors  and  to  changing  field  strength. 

These  in  compound  wound  and  constant  current 
motors  depend  upon  the  load,  but  as  we  see  at  once  i^rc 
practically  constant  for  a  properly  made  shunt  machine* 
For  a  pure  shunt  machine,  therefore,  the  efficiency, 
provided  the  speed  docs  not  change,  is  independent  ol 
the  load. 

Before  bringing  to  a  close  the  few  remarks  which  I 
have  ventured  to  make  on  the  subject  of  clccuic 
motors,  it  may  be  interesting  to  give  a  few  fact> 
regarding  the  growth  of  motor  industry*  and  to  pcinl 
out  how  various  are  the  demands  made  upon  thcsf 
machines  for  manufacturing  and  commercial  purposes. 

Through  the  kindness  of  the  Executive  Committee 
of  the  National  Electric  Light  Association,  I  aoi 
enabled  to  bring  before  you  a  few  figures  which  will.  1 
trusty  act  as  an  incentive  to  increased  activity  in  ihi* 
direction. 
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he  committee  his  addressed  circulars  to   334   com- 
es engaged  in  electric  lighting  with  the  following 
tions. 
Number  of  motors  in  operation. 
Size  of  motor. 
Maker's  name. 
Current  used. 

Charge  per  h,  p,  per  month- 
Charge    per    month    per   arc    and    inCFtndcsccnt 

(Results  as  to  service. 
Ciislomcrs'  opinions  as  to  power  and  servic  c, 
sa  result,  answers  have  been  received  from  fifty- 
companies  and   iVom    these  replies  the   following 
fments  have  been  gathered- 

Agc  charge  p«r  h.  p.  per  mnnth.  to  hours  run ...$10.00 

^^  char}^  incAmlcftccriit  i^iTip,  10  huurt  run. *3-S^ 

^ti^  chari^  p^rarc  lamp  uniU  lo  o'clock 9.8;^ 

^4gG  chnrgc  per  arc  lamp  uiitU  12?.  M <3*oo 

:i^c  chjtfgc  p«r  arc  Limp  all  [ii^hE>.>  >>.>«>•>■.■■..<..  JJ.OO 

Lcat  ch^iTgc  per  h.  p,  per  month 15-00 

cat  charge  per  h.  p.  per  month 6,2^ 

iC4t  charge  p«r  incnnifcfcctit  lamp  per  h^  p ir.oo 

c«t  cbftrg«  p<;r  JncAndvbcoat  titmp il'^5 

1ie  motors  supplied  with  current  have  been  used 
tlic  following  purposes:  Driving  ventilating  fans, 
ar  and  cutT  machines^  printing  presses,  various  ap- 
itus  in  repair  shops,  sewing  machines,  coffee  mills, 
hines  in  gun  shops,  sausage  machines,  elevators, 
e^^  pumps,  dam£,  ]ce-cre;tm  frce;ter^  organ  bcllow'Sf 
urtenances  in  laundries^  c^c*.  etc. 
izes  of  motors  have  ranged  from  1-8  to  15  h,  p.  26 
ipanies  have  supplied  motors  from  arc  light  circuits; 
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14  fruin  arc  anil  incandescent,  and  iC  from  incandcs- 
cent  lamp  circuits  alone-  In  34  cascs»  subscriber  owns 
motor  and  pays  per  month  for  current,  la  other  cases 
companies  o\%'n  motors  and  charge  rental  for  same* 

Companies  are  endeavoring  to  have  subscribers  ow 
motors  in  all  cases,  and  pay  for  the  current,  Elcc 
light  companies  arc  satisfied  and  willing  to  enlarge  thi 
business.  Customers'  reports*  arc  also  very  satisfactof)^ 
Although  the  number  of  cases  cited  above  is  small, 
it  is  still  enough  to  show  us  how  etfectually  the  motor 
can  supplant  the  steam  engine,  especially  for  those 
purposes  for  which  the  power  required  is  smalt  an<J 
under  complete  control.  The  opinion  of  those  wfw 
have  used  electric  motors  indicates  that  they  do  their 
duty  well,  and  encourages  us  to  expect  a  brilliaal 
fulure  for  this  branch  of  applied  electricity. 

The  Vick-Prksident;  Gentlemen,  the  cxhaustivt 
paper  by  Dr.  Liebig  on  electric  motors  is  now  before 
you  for  discussion.  I  should  like  to  hear  from  Mr, 
Rcckenzftun  on  this  subject. 

Mr.  RscKKNiiAitN:  I  feel  very  much  interested  in 
Dr.  Liebtg's  paper;  but  I  ani  afraitl  that  the  formulas 
which  he  worked  out  on  the  blackboard  are  not 
sufficiently  practical  for  every  day  use.  In  the  course 
of  ray  experience  in  constructing  motors  and  testing 
them  I  have  ^  found  that  neither  Dr.  Frnelieh's  nor  Dr. 
Hopkinson's  nor  any  of  those  elaborate  theories  hivt 
satisfied  the  conditions.  Now  if  any  otic  attempted  to 
construct  a  motor  on  the  formulas  which  Dr.  Liebig 
gave  us  this  aflernoon,  he  would  simply  get  into  a 
fearful  maze.  He  has  first  of  all  to  ascertain  several 
constants  and  where  is  he  going  to  get  these  constants 


'^ 
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from  to  commence  with?  He  will  not  find  ihem  in  any 
text  book.  He  will  only  be  able  to  Ascertain  those 
coostAnts  by  actual  experiment;  and  a8  soon  as  a  man 
begins  to  experiment  and  spend  thuusands  u{  dullais, 
he  docs  not  want  any  more  formulns  at  all,  but  he  can 
at  oace  construct  motors  according  to  experience. 
Now  these  things  are  very  pretty  and  very  useful  to 
examine  after  the  motor  has  been  constructed,  or  after 
two  or  three  motors  have  been  constructed — to  examine 
the  relative  value  or  efficiency  of  each.  But  until  the 
motors  have  been  constructed,  these  formulas  arc 
absolutely  of  no  practical  value. 

I  thought  when  I  heard  that  Dr.  Liebig  was  going  to 
read  a  paper  on  motors  that  we*  as  practical  men 
here,  should  get  some  practical  figures.  With  the 
exception  of  the  resume  which  Dr.  Liebig  gave  with 
reference  to  the  number  of  motors  in  actual  use  the 
rest  of  tlie  papeif  althuugli  very  interesting,  and  very 
cleverly  drawn  up,  is  of  no  practical  value.  Now  I 
would  like  to  suggest  one  or  two  simple  formulas  which 
can  be  applied  to  the  construction  of  motors.  They 
arc  not  my  own  invention,  hut  they  have  been  made  by 
Mr-  Kapp  of  England,  who  is  probably  known  to  many 
of  you  by  name,  as  he  has  written  the  most  interesting 
and  most  practical  book  on  the  transmission  of  power. 
I  will  put  some  formulas  on  the  blackboard  which  will 
be  applicable  to  both  motors  and  dynamos  and  you 
have  only  two  constants  to  contend  with.  Now  as  Dr- 
I.icbig  toid  us,  the  magnetic  circuit  can  be  treated  in 
the  same  manner  as  the  electric  circuit.  J 


The  magnetic  rcsistnncc  of  the  horse  shoe  will  be 
proportional  to    .  j  and    that    of    the    armature    to  j-^ 

each  of  these  fractions  beinf;  multiplied  by  a  coefficient 
depending  on  ihc  quality  of  the  iron  used-  For 
dynamos  ard  motors  constructed  of  well  annealed 
wrought  iron  the  strength  of  the  field  is  rcprc 
by  the  expression 

P 
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2  representing  the  total  number  of  lines,  or  tHc 
strength  of  the  6eld  within  the  air  space- 

The  E.  M»  F.  generated  in  Ihc  armature  is  represented 
by 

K  ii  ^Z  l>rt  n  I0~* 

where  /ft  stands  for  the  number  of  turns  of  wire  on 
the  armnturn  and  «,  number  of  revolutions  per  minute. 
This  formula  you  will  find  is  applicable  to  almost 
every  case.  I  merely  mention  this,  thinking  it  maybe 
of  interest  to  those  members  of  the  Association  wlw 
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make  it  a  business  to  construct  motors  or  use  motors 
or  would  like  to  inve<itigatc  the  subject  more  deeply, 

or  course  I  have  been  accustomed  to  the  hIow^ 
hunidniin  way  of  doing  buhinc^s  ui  Tii^laiid.  You 
have  probably  twenty  limes  as  many  motors  in  this 
country  at  work  tor  ail  sorts  o(  industrial  purposes  that 
we  have  rn  England  and  1  feci  the  time  is  coming  when 
small  steam  engines  will  be  entirely  .supplanted  by 
electric  motors,  because  now  as  we  can  construct 
motors  with  an  clHcicncy  of  75  to  85  per  cent — com- 
mercial efllciency  I  mean-^ic  is  perfectly  natural  that 
Ihere  should  be  great  economy  in  using  large  steam 
engines  to  distribute  llie  power  and  run  machinery  by 
electric  motors.  Now  for  any  eases  where  central 
stations  can  he  put  up,  small  <ite.im  engines  will  soon 
find  ibeir  occupnEion  gone. 

Mr- Bkadi^by;  Will  Mr,  Rcckcmtaun  pIciiNc  give 
us  the  place  where  that  is  found  if  he  remembers  it- 
In  what  publication  will  that  be  found? 

Mr.  Reckenzaun;  This  will  be  found  in  some 
back  number  of  the  London  Electrician.  You  can 
also  find  it  in  the  transactions  of  the  Society  of  Civil 
Engineers  of  London  of  about  two  years  ago,  and  you 
will  ttnd  a  portion  of  it  in  Kapp%  book  on  the  Elec- 
trical Transmission  of  Power. 

Dr.  Liebig:  it  seems  to  mc  that  this  formula  which 
Mr.  Reckenzaun  has  given  and  which  is  certainly  a 
very  practical  one  does  not  differ  to  any  material  extent 
irom  the  Hopkinson  formula. 

Mr.  Reckenzaun;     That  is  the  beauty  of  it. 
Dk.  Lieiug:     This  quantity  ^  corresponds  with  the 
quantity    which    was    estimated    by    in    the    equation 
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I  wrote  down.     All  we  have  to  do  is  to  refer  to  Hop- 
kin90n*s  curves  or  Ewing^s  curves.     L    represents  tbc 
length  of  the  magnetic  circuit,  just  as  L  represcncs  il 
here.     In  ihe  case  of  the  air  space  in  the  armature,  wt 
rub  out  this  F  which  represents  the  function  and  wt 
rub  out  /,     In  that  case  the  magnetic  induction  anJ 
magnetic  force  arc  the   same.     In  that   way  you  mn 
construct  a  curxc  which  it  seems  to  me  is  extremch' 
accurate. 


I 


Mr.  H.  McL.  Harding:  In  regard  to  certain  pnc* 
tical  points,  we  all  want  to  know  how  much  money  «"<• 
can  make  by  selling  electric  power.  Now  possibly 
a  few  figures  which  arc  the  reports  from  about  80  | 
stations  which  are  now  selling  the  electric  current  for 
power  may  be  of  interest.  It  is  impossible  to  fix  a 
price  for  any  motor  of  any  given  si?:e.  That  is  to  say 
you  cannot  take  a  6ve-horse  power  motor  and  chargt 
$500  a  year.  That  you  will  see  a  little  later  is  not 
possible.  All  of  you  in  trying  to  sell  electric  povrer 
have  met  thiii  difficulty.  The  ffist  thing  to  do  is  to 
divide  all  the  classes  of  industries  }ou  intend  to  supply* 
say,  into  two  or  three  classes:  First,  constant  use.  It 
you  are  running  a  ventilating  plant  and  charge  about 
$120  for  one  horse  power,  that  is  constant  use.  You 
take  ne^t  such  things  as  printing  offices  and  machine 
shops— all  work  of  ihat  kird,  which  we  call  partially 
intermittent,  Ir  that  case  the  price  has  been  estab- 
lished— :ind  it  would  be  welf,  I  think,  to  have  a  price 
throughout  the  country  in  order  to  settle  difficulties  as 
to  what  the  price  of  power  should  be,  because  the 
company  seems  to  think  ihar  the  one  who  is  selling  the 


motor  wishc?>  to  have  a  very  low  price,  and  the  one 
who  is  selling  the  motor  thinks  the  company  wants 
more  than  it  is  worth,  First^  be  sure  to  sell  the 
machine  to  ihc  customer-  Where  motors  have  been 
rented  the  result  has  not  been  sattstactory.  It  has  been 
tried  by  gas  companies.  Steam  companies  have  tried 
remind  steam  engines,  but  the  engines  are  never  cared 
for  and  are  in  wretched  condirion,  and  the  same  will  be 
true  of  electric  motors,  and  the  repairs  of  the  machines, 
after  they  have  been  run  for  a  long  time— not  oiled,  and 
neglected^  will  more  than  cat  up  the  profits*  Take  a 
half-horse  power  motor;  the  average  price  seems  to  be 
$75  a  year.  Of  course  that  is  ten  hours  service-  That 
would  be  equivalent  to  about  two  cents  a  day,  which 
for  sewing  machines  is  not  high.  One*horse  power> 
Si2o;  Iwo-horse  power^  $200;  ihrec-horsc  power, 
$270;  fivc-horse  power,  $425;  seven  and  a  half  horse 
power,  $600;  ten-horse  power,  $750,  and  15-horse 
power  and  up  about  $70  per  horse  power  per  year.  If 
you  sell  15-horse  power  at  $70  a  year,  the  intermittent 
use  will  show  a  targe  profit.  These  data  we  have 
obtained  in  this  way:  On  every  machine  running  on 
the  constant  potential  circuit  of  the  Edison  Company 
in  New  York— also  in  other  places — they  put  a  meter 
and  they  examine  the  meter  at  th^  end  of  each  month, 
and  that  data  has  been  of  great  value,  because  we 
know  exactly  how  much  the  customer  is  using.  Take 
the  third  class,  which  is  the  elevator  work,  you  will 
find  that  to  be  a  very  profitable  source  of  income.  In 
elevator  work  for  a  five-horse  power  motor, 
you     charge     $300      a     year.  For      a       seven 

and    a    half    horse    power    motor,   $360.      You    can 
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charge     say    about     $400     for    a     tcn-horsc     powcn 
Suppose  a  man  puts  in  a   motor  of  fivc-horsc  powrrfor 
a   smiiU   freight   clcvntor — if,  however,    he    has   a  ven- 
Inrgt:  phitfoini  he  can  uf>c  tcn-honic  power  once  to  lake 
up  a  load — yon  will  find   he  is   not   using    so   mudi 
current     Now,  from  actual  tests  they  have  found  io 
New  York  that  on  a  freight  elevator  charging  at  lamp 
rates  which  is  i  1-5  cents  for  sixteen  candle  power  per 
hour,  thnt  is  cquiviilcnt  to  $,"J  12  per  horse  power  per  year. 
The  actual  aiuount  used  very  j^eldum  exceeds  $1  jo  a 
year,  which  shows  a  very  handsome  profit  indeed.    If 
you  calculate  that  you  are  selling  your  power  at  lli^ 
snmc  rates  ^s  you  are  scUitig  the  lights,  then  if  you  can 
make  10  per  cent,  by  selling  yvixT  current  for  four  hours 
per  day,  if  you  can  sell  current  for  ten  hours  a  dayy4>u    I 
are  making  two  :iiid  a  half  times  a^  much,  or  25  per 
cent,  possibly-     These   ligurcs   may   help   Some  of  y4>u 
in  csiahlishiii^^  the  rates  which  you  shall   charge  l"ur 
power.     (Applause.) 

The  Vice-President:  Is  there  any  further  discus- 
sion of  this  topic?  If  not,  the  paper  of  Dr.  Liebig 
will  be  received  and  spread  upon  the  minutes*  if  there 
IS  no  objection,  and  we  will  pass  to  the  neM  paper. 

Mr.  Footb:  1  wish  to  thank  the  last  speaker  U>r 
his  remarks.  He  has  luUl  me  exactly  wliai  I  came  here 
to  tind  out, 

Thk  Vick-Pkesidkn"[";  if  there  is  no  further  dis- 
cussion this  topic  will  be  passed.  We  will  now  take 
up  the  next  subject  on  the  program— independent 
Engines  by  W-  I-  Church. 

[Mr,  Church  read  his  paper  and  then  Mr,  Edson 
read  a  paper  on  the  speed  of  engines.] 
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INDEPENDENT   ENGINES  FOR    INCANDESCENT 
^  STATIONS.  J 

Commercial  success  in  Incandescent  Lt^hting  depends 
primarily  on  the  continuous  cheap,  uniform,  and 
flexible  pencration  of  power. 

The  service  of  electric  lighting  differs  from  other 
forms  of  manufacture  in  requiring  more  horse  power 
per  square  foot  of  floor  space;  in  re<]uinng  higher 
speeds:  in  demandino;  the  power  in  larger  units;  in 
compelling  a  closer  and  more  uniform  regulation;  and 
in  calling  for  more  rapid  and  constant  extensions,  ft 
will  be  ohservcd  that  these  peculiarities  require 
individual  and  special  treatment  in  the  generation  and 
distribution  of  power,  and  engineering  practice  as 
determined  in  other  lines  of  manafflcturc  mav  h^:  sadl^' 
at  fault  when  applied  to  electric  machines-  I 

It  has  become  an  axiom  among  experienced  station 
managers  that  "  the  money  is  made  or  lost  between  the 
shovel  and  the  belt/'  In  other  words*  other-  things 
being  equal,  the  dividend  earning  capacity  of  a  station 
is  determined  by  it^  steam  plant  to  which  the  electric 
apparatus  is  to  that  extent  in  the  nature  of  an  accessory. 

Incandescent  lighting  has  not  until  recently  made  a 
brilliant  record  as  an  investment,  and  much  of  the  dis- 
appointment is  directly  traceable  to  the  culpable 
ignorance  of  the  principle  of  steam  engineering  which 
has  been  displayed,  A  man  who  will  not  venture  to 
cut  himself  a  $3.00  vest  will  net  hc^iLite  lo  exercise  his 
Amateur  t^dcnts  on  a  steam  plnntn.  upon  the  economical 
and  reliable  performance  of  which  depends  an  Invest- 
ment of  $1,000,000  and  the  public  service  of  the  city. 
A    long  and  critical    experience    in    this    branch    of 
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industry  has  ^ounderf  thp  conviction  that  no  Incan- 
descent station  can  hope  to  be  finnncialty  successful 
under  the  ordinary  conditions  of  competition  unless 
based  on  independent  dynamos  belted  direct  trom 
independent  engines,  'ihruu^hout  iliis  paper,  there- 
fore, we  desire  to  keep  constantly  in  view  the  opposite 
systems,  namely,  a  station  containing  a  given  number 
of  dynamos  of  two  or  three  different  capacities,  cacti 
belted  direct  from  high  speed  engines  of  corresponding 
rating;  and,  on  the  other  hand*  the  same  .station  with 
the  dynamos  driven  from  "one  or  two  slow  spew! 
engines,  transmitting  their  power  through  a  line  of 
counter-shafting  and  puUeys.  Having  these  pictures 
well  in  mind,  wc  inquire: — '^Whnt  are  the  cssentij 
requirements  of  a  first  class  steam  plant  in  an  incii 
descent  electric  light  station?  "  Taking  them  upinti 
urtler  vC  llieir  importance,  wc  unhesitatingly  say; — 
i^irst,  and  always  foremost, 

ABSOLt^^e      REI^IARILITY    for      continuous      RUNNtNOT 

The  Electric  Light  Company  contracts  to  supply  the 
demands  of  a  diverse  and  exacting  public*  and  that 
public  expects  to  find  it<i  light  on  tap  every  moment  tn 
the  year.  Failure  of  service  in  ever  so  small  a  degree 
id  palliated  by  no  excuse.  Complete  reliability  i$  the 
condition  of  popular  confidence  and  patronage*  without 
whicii  all  other  economies  and  excellencies  go  f«y 
nothing.  ^M 

Again,  electric  lighting  perhaps  more  than  any  other 
industry  has  its  earnings  directly  atfected  by  the 
shutting  down  of  its  power,  since  it  sustains  a  direct 
tinanciitl  lus^  tor  lights  out,  abide  from  los:(  of  custom 
and  reputation,  not  eiisily  regained. 


Subdivided  power  reduces  ihiHn^k  to  a  inJnimtim.nnd 
pcrly  directed  and  applied  obviates  it  altogether, 
a  station  using»  2000  horse  power,  Kiy,  in  the  shape 
two  large  engines,  the  loss  of  income  in  one  nighl 
the  shutting  dovrn  of  one  at  these  engines  is  equal 
0T*c  half  the  cost  of  an  independent  engine  on  the 
(divided  plan.  In  other  words,  as  tersely  expressed 
a  manager  of  experience,  »  company  might  bolter 
peace  of  mind,  reputation,  and  cash  balance  on  the 
>ks*  throw  a  60  horse  power  engine  into  the  scrap 
e  than  to  shut  down  the  station  one  hour.  The 
vice  of  electric  lighting  is  similar  to  the  editing  of  a 
ly  paper,  in  that  lost  time  can  never  be  refined. 
)st  industries  can  make  up  lost  time  by  working 
trtime  and  by  pushingtheir  busine$:s  in  various  vrays, 
t  in  electric  lighting 

»*'  The  mill  will  nc^'er  icriml  wiOi  ilw  water 
Thai  TtKB  passed-" 

Passing  from  argument  to  instance,  wc  cite  the  recent 

perience  of  one  of  the  largest  stations  in  the  country, 

crating  in   the  neighborhood   of  twenty    thousand 

hts-     This  station   as  originally   planned   was  driven 

fm  a  pair  of  Corliss  engines,  each  having  a  cylinder 

^*  in  diameter  by  48^^  stroke,  and  belting  to  a  counter 

aft  4  1-2"  in  diameter  by  about  50"  in  length-     From 

s  counter  shaft  arc  driven  live  dynamos,  having  an 

gregate  capacity  of  six  thousand    16  candle  power 

nps.     Clutch   pulleys  8 "  in   diameter  which  are  rhe 

fanft   of    disconnecting   the    dynamos   when     not    in 

rvice,  with  similar  clutch  pulleys  for  the  exciters. 

The  remaining  dyn;inio>  Jn  the  stntion  are  each  25<k.> 

;hts  capacity  and  each  are  driven  by  a  200  horse  power 
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independent    engine,    belted   direct.     Recently    in   the 
middle   of  the   heavy  run   of  the  evening,  an   accideat 
occurred  necc^tsitiittng   the  immediate  shutting  down  ol' 
the    six    thousand    lights*   besides  doing  considerable 
damage,  and    involving   danger   to   the    employes.     It 
happened  that  one  of  the  engines  with  its  dynamo  was 
immediately  available,  and  was  started  within  two  or 
three  minutes,  so  as  to  take  up  a  portion  of  the  load  of 
the  large  engine.     In  the  same  station^  at  a  subsequent 
time,  a    key    became    loose   on   the   valve  gear  of  the 
engine,  necessitating  another  stop  for  several  minutes- 
On  still    a    third    occasion    the    crank    pin    became 
uncomfortably  hot.  and    was  carried    through  the  rm 
only  at  a  great  risk  and  labor.     Illustration  might  he 
multiplied,  but  this  ig  used  as  one  among  many  of  the 
almost    evident    foets    that  no  electric  light  station  can 
afford  to  hang  its  whole  business  upon  any  one  source 
of  motive  power,  particularly  when  that  motive  power     , 
is    distributed    thrcugh    the    complex    mechanism  of 
counter  shafting,  involving  risk  of  hot  bearings,  broken 
pulleys,  defective  frictions,  and  what  not,  any   one  of 
them  may    shut  down  the  whole  station.     Had   these 
s^imc    dynamos  been  each  belted  direct  from  an  inde-^ 
ppndent  engine  the  accidents    above  enumciaicd  cout^| 
not  have  occurred  in  the  nature  of  the  case.    Wc  do 
not  assume  to  say  but  that  accidents  of  some  nature  are 
due  in   any  piece    of    mechanism,  but  the  division  of 
power   and    generating    capacity     into    comparatively 
small  unitH,  each  independent  of    all  the  others,  affords 
a  practical  means  of  distributing  the  danger,  so  that  it 
is  essentially  nil    in    its  erteets.      That  is  to  say,  had  a 
stoppage  of  any  one  independent   engine  in  a  similar 
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instance  occured  from  any  cause,  the  other  engines 
with  (heir  dynamos  would  eafiily  have  distributed  the 
load  for  a  short  time,  without  any  disturbance  or  danger 
whatever*  and  the  service  would  have  been  uninterrupted 
while  the  repairs  were  being  made  or  the  difficulties 
remedied- 

It  has  been  incidentally  remarked  ia  another  paper 
tfiat  independent  engines  afford  a  safeguard  against 
danger  from  short  eircuit«,  in.ismuch  as  the  current  due 
to  the  short-circuit  will  overload  an  independent  engine 
and  slow  it  down,  thus  giving  warning  of  the  danger. 
If  the  dynamo  is  driven  from  a  single  large  engine,  the 
motive  power  will  not  respond  to  the  short-circuit  until 
it  becomes  equal  to  the  full  capacity  of  all  the  con* 
nected  dynamo,  plus  the  range  of  power  in  the  engine. 
Practically,  therefore,  a  single  slow  speed  engine  will 
not  feel  the  ahort-circuit,  but  will  pull  it  through  until 
Momething  burns  away. 

That  merit  of  the  steam  plant  which  is  most  obvious, 
and  which  appeals  most  strongly  to  the  Electric  Light 
Company  is,  Economy  of  Fuel. 

The  advocates  of  large  slow  speed  engines  rely  upon 
(he  supposed  superior  fuel  economy  of  this  type  as  the 
sole  offset  to  its  obvious  disadvantages.  All  mfinagcrs 
unhesitatingly  admit  the  superiority  of  transmitting  the 
power  directly  and  without  loss  from  the  engines  to  the 
dynamos,  and  more  or  less  readily  concede  that  in  its 
performance  the  high  speed  engine  will  equal  the 
running  cjualittes  and  durability  of  the  slow  speed 
engine.  If  with  this,  say  they,  we  could  get  the  steam 
efficiency  of  the  Corliss  type  of  engine,  no  man  would 

sitatc  to  decide  in  Hivur  of  the  convenient,  compact^ 
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and  independent  small  engine.  We  take  the  question 
31  once  bv  the  beard,  and  desire  to  state  thnt  of  two 
incandescent  stations  operating  under  ordinary  circum- 
stiinces,  and  otherwise  equaU  except  only  in  their 
power  and  transmission,  that  one  which  has  independent 
direct  belted  engines  will  show  In  its  monthly  report 
sheet,  not  a  smalt  amount^  but  from  one-quarter  to  one- 
third  less  coal  per  tamp  hour,  than  the  station  driven 
firom  a  single  engine  through  counter-shafting,  boA 
types  of  engines  being  non^condcnsing,  Wc  go 
fiirther,  and  state  that  independent  non-condcnsinff 
engines  under  certain  conditions  will  about  equal 
monthly  coal  account  an  equivalent  slow  speed  con- 
densing engine-  This  is  a  fact  so  incontrovertible  when 
actually  and  candidly  investigated,  tliat  we  do  not 
propose  here  to  demonstrate  but  merely  to  illustrate  it. 
We  now  submit  to  the  prompt  inquiry: — "Will  nota 
high  speed  engine  use  more  coal  per  horse  power  than 
a  Corliss  engine?"  Yes.  "How  much  more?"  Siie 
for  S12C  and  load  for  load  not  over  lo  to  20  per  cent' 
Score  lu  per  cent,  against  the  high  speed  engine,  and 
again  ask: — ^"  Will  not  several  small  engines  tise  more 
steam  than  one  equivalent  large  engine  even  of  the 
same  type? "  Yes.  '^  How  much  more?"  Load  for 
load  possibly  another  10  per  cent.  Score  20  per  cent, 
against  the  high  speed  engine,  and  again  ask: — How 
an  admitted  toss  of  one  pound  of  coal  in  cverj-  five  can 
be  reconciled  with  the  statement  of  a  monthly  saving 
of  25  to  30  per  cent,  in  favor  of  independent  engine*? 
Answer;  Simply  because  we  have  to  deal  with 
conditions  as  they  exist  in  fact,  and  not  as  we  assume 
them  to  exist. 
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The  reasons  why  independent  engines  can  overcome 
UT  moderate  lack  of  initial  economy,  and  pass  a  Urge 
rccntagc  of  actual  economy  to  their  credit,  are 
linly  two.  First-  The  use  of  it  counter-»haftimplies 
wcr  to  run  it-  Indicator  ditigrams  show  that  the  dead 
id  of  such  a  plant  varies  from  i  ^  to  30  per  cent,  of  the 
[)ss  horse  power  under  full  load  when  in  ordinarily 
od  condition,  and  not  infrequi:nlly  rises  to  30  per 
Qt.  and  over,  with  badly  lined  shaftings,  and  badly 
awing  hclts.  Moreover,  it  mui4t  be  hori.c  in 
nd  that  the  dead  load  is  nearly  a  conicttnt 
amity,  and  if  it  amount:^  to  £o  per  cent-  of  the 
I  load,  it  will  under  partial  load  equal  and  even 
ceed  the  n^t  power  transmitted  to  the  dynamos.  It 
ly  easily  happen^  every  night  in  every  station  thus 
wcrcd,  that  from  midnight  to  morning  two  to  three- 
me  power  are  expended  in  the  cylinder  for  each 
ective  horse  power  recovered  at  the  dynamo  pulley, 
hus  by  one  stroke  and  by  a  shigle  item  is  the  conceded 
vantage  of  the  larger  engines,  reckoned  in  coal  per 
rse  power,  practically  swept  away,  and  targe  and 
lall  engines  left  standing  on  an  equal  footing,  prepared 
submit  to  the  still  more  searching  question: — 
Vhflt  is  the  cost  from  hour  to  hour  of  the  power 
tuitlly   expended   in    meeting   the  fluctuation   of    the 

id?"- 

To  consider  for  a  moment  some  abstract  facts  in 
;am  engineering,  we  must  note  that  the  steam  engine 
vclops  its  maximum  econemy(i.  e.  minimum  con- 
niption) only  over  a  limited  range  of  its  power, 
nder  normal  conditions  of  pressure,  say  80  to  100 
Ajnds    in    the    boiler,   this    minimum  consumption  is 
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found    only  between  Ihc  points  of  1-5  and    1-4  cut 
say   from  A  to  B,  Figure   i,at  which  latter  point 
engines  arc  now  rated.      At  its  rated  power,  ihereforc, 
the  single  targe  engines  of  the  Corliss  type  will  consume  1 


ass  little  as  26  to  28  pounds  of  water  (steam)  actually 
fed  to  the  boilers  per  indicated  horse  power  per  hour.  < 
and  if  the  economy  were  not  effected  by  the  load  wt 
could  represent  the  rate  at  con5iumptton  by  the  straight 
line  CD.  If  overloaded  however,  the  rate  of  water 
consumption  rises  as  shown  on  the  right  hand  portioa 
of  the  diagram,  in  which  the  horizontal  distances 
represented  the  cut  otf,  and  the  vertical  denofninat<> 
the  actual  points  cf  water  consumption;  the  curve, 
therefore,  being  a  curve  of  efliciency  at  varying  lortd^ 
It  will  now  be  particularly  noted  that  whereas  (he  I'  ^ 
rises  for  an  overload  it  also  rises  for  an  underload,  and 
very  much  more  rapidly.  This  is  well  understood  to 
be  partly  from  excessive  condenHation,  due  to  over 
B  expansion,  and  partly  from  the  greater  percentage  oi 
V  leakage  under  short  cut-offs.  Considering  Figure  i  to 
B    represent  the  actual  performance  of  a  400-horse  povrer 
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engine  at  varj'ing  point^t  of  cut-off,  it  will  he  seen  rh-it 
the  engine  can  be  at  its  best  only  over  a  limited  mnge, 
from  A  to  C,  or,  say,  from  32$  lu  450-horsc  power. 
An  overload  is,  of  coursc^nieclianicallyinjunoiis. which 
limits  the  possibilities  in  thai  direction.  As  tlic  load 
falls  off  below  1-5  cut-off  the  steam  rate  increases  innn 
enormous  ratio,  so  thai  at  200-horsc  power  the  engine 
is  using  50  per  ecnt,  more  than  its  normal  rate: — i-  c,, 
at  3oO"horsc  power  it  is  actually  using  the  gTO!;s  amount 
of  steam  which  would  give  300-horsc  poM'cr  if  used  in 
a  3tx>-horsc  power  engine.  At  loo-horsc  power  the 
waste  is  fully  100  per  cent,  and  the  steam  uscci  should 
develop^  not  roo-horsc  power,  but  ioo-horsc  power,  if 
used  in  a  aoo-horse  power  engine.  It  must  be  borne 
in  mind  that  the  diagram  is  plotted  from  observation, 
and  is  not  a  difigram  of  theoretical  deductions. 

It  now  remains  to  determine  if  the  conditions 
actually  obtaining  in  electric  lighting  stations  are  such 
as  wili  enable  a  single  large  engine  to  develop  its 
nurmal  economy;  and  if  not,  then  are  they  such  as  will 
enable  the  smaller  independent  engine,  with  a  lesser 
initial  economy,  to  reneh  a  better  gro*;?*  result  under  the 
inevitable  conditions  as  they  are  found  to  exist. 

The  typical  daily  chart  of  amperes  delivered  from  an 
incandescent  station  of,  say  4500  lights,  is  shown  in 
figure  2,  ol  course  with  variations  in  different  stations, 
but  always  of  the  same  genera!  character.  The  chart 
is  a.ssumed  to  cover  a  winter  night\s  run,  commencing 
at  4  p.  M,,  and  shutting  down  at  8  A.  M,  The  heavy 
irregular  line  AB  represents  the  fluctation  of  the  actual 
load,   such    as    would  be    determined   by    Indicating   a 
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series  of  in<lej»enil<.-nl  t'ngini?s,  ;mcl  ihe  area  enclosed 
between  it  «nd  the  base  line  MN  mny  be  denominated 
the  act  power  rcqiiircd.  The  fine  irregular  line  CD 
encloses  the  gross  load  when  driven  by  a  single  Uxp: 
engine,  being  eciiiivalcnt  to  the  net  h>nd  plus  the  friction 
of  the  shaftins:  and  pulleys  required  in  transmission. 
The  irregular  band  lying  between  AB  and  CD,  there- 
fore* represents  the  dead  toadj  which  is  a  nc(  lo^^s  due^^ 
to  the  friction  of  shalHng.  |H 

But.  as  shown  above,  this  is  not  the  full  measure  of* 
tliL^  loss.  We  have  already  seen  in  Figure  i,thatin 
excessive  underload  requires  a  relativs  amount  o\ 
steam  which  would  be  adequate  to  produce  a  much 
greater  maximum  efficiency.  Combining  the  two 
diagrams,  therefore,  we  wonld  find  a  third  dotted  line 
EF,  which  would  clearly  represent  the  actual  steam 
coiisuiiiptiuji  re(]uired  lo  secure  the  net  work  AB- 
The  irregular  band,  therefore^  between  AB  and  EF 
represents  the  total  loss  expressed  in  coal.  In  ot 
words,  the  entire  area  E,  F,  M,  N  represents  the  1; 


which  should  he  got  for  the  steam  expended^  whereas, 
A,B,M,N  ri presents  the  lamps  actually  got  rorthcHtcam 
expended.  The  loss  involved  is  practically  50  per 
cent,  of  the  total  fuel  in  the  whole  night\s  run,  which 
corresponds  to  observed  results  in  sinlions  whose 
fluctations  of  load  are  about  as  indicated.    Of  course 

H  there  arc  stations  in  which  the  net  load  averfi;;es  more 
uniformh'  than  that  shown,  and  a  bettt-r  proportionate 
result  would,  therefore,  be  expected  from  the  single  large 
Cnfpne  with  eountershaftini^.     We  believe  it  5atc  to  5ay^ 

(however,  that  there  is  no  incandescent  Citation  which 
will  get  a  load  so  constant  as  to  secure  the  economy 
from    a  single   engine   equal    to    that    which    can    be 

«lixcd  from  subdivided  power. 
Vc  now  contrast  the  performance  of  independent 
engines  in  the  E>ame  station.  The  lower  narrow  band 
between  the  lines  MN  and  a^a  represents  the  smallest 
dynamo,  or  successive  loads  of  1300  lights  each.  At 
starting  lime,  therefore,  a  Oo  horse  power  engine  with 
its  65U  light  dynamo  is  opened*  and  run  continuously 
until  shutting  down  in  the  morning.  It  will  be  noted 
that  while  running*  ihe  load  on  thifi  engine  is  practically 
constant  and  at  the  point  of  maximum  otGcicncy.  In 
ten  minutes  after  :«tarting,  the  load  rapidly  increasing, 
it  becmes  necessary  to  start  the  second  125  horse 
power  engine  with  its  1300  light  dynamo,  which  engine, 
again,  runs  on  its  full  and  most  efficient  load,  as 
indicated  between  the  lines  a.a*  and  b,b.  This  engine  is 
stopped  at  ii:.i5,  making  another  short  nm  in  the 
morning,  and  is  therefore,  running  to  di^advantage  for 
About  nn  hour.  At  4 140  the  increasL-  of  lights  calls  for 
the  third  engine  with  its  dynamo,  which  in  tuin  runs 
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until  io:45«  and  is  then  stopped.  The  point  to 
clearly  understuod  a»  vital  to  titc  whole  economic 
question,  is,  iliat  each  engine  while  running  is  loaded 
to  its  best  efficiency,  runs  only  so  long  as  its  load  is 
called  for,  then  stops  nhogcther,  and  with  it  nil 
consumption  of  steam,  leakage,  radiation,  wear  and 
tear,  and  loss  ot"  every  nature.  Ample  time  Is  given  to 
inspect  the  engine  and  dynamo  if  necessary*,  and  the 
fiystem  as  a  whole  develops  the  last  possibilities  of 
commercial  efficiencv. 

The  above  diagram  practically  represents  the  per- 
formance of  two  stations  which  we  once  had  thf 
privilege  of  comparing,  both  of  which  were  of  prac* 
tic^dly  the  same  size  and  both  constructed  on  the  «anif 
electrical  basis.  Wc  were  by  courtesy  put  in  possesion 
of  the  monthly  reports  from  both  these  stations,  which 
showed  a  ratio  between  the  pounds  of  coal  per  aropcrt 
per  hour  of  70  to  126  in  favor  of  the  station  driven  by 
independent  engines. 

A  station  whose  motive  power  is  one  or  two  hrg^ 
engines,  therefore,  finds  itself  in  a  position  of  earning 
money  between  starting  time  and  10  o'clock,  ai^<i 
spending  it  again  between  10  o'clock  and  morning. 

VVc  have  tlius  endeavored  to  make   it  clear  in  th 
above  illustrations  that  the  rated  economy  of  tlie  tw 
types  of  engines  is  but  a  small  part  of  the  consider 
tion,  and  cuts  practically  no  tigure  whatever  in  acliia' 
practice  under  the  condition  imposed  by  the  nature  01 
incandescent  service. 

If  any  one  is  now  unthinking  enougli  to  inquire: 
Why   not   use   a  "number  of  small  Corliss  engines  in 
place  of  high  speed  engines*  if  it  is  admitted    tl 
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Corlis);  type  i«  the  more  economical  of  the  tvro? — wc 
would  answer  bru-fly-  First:  t^mall  Corliss  engines  arc 
not  as  economical  as  small  single  valve  engines,  the 
percentage  of  leakage  due  to  the  four  valves  and 
slower  sjwcd  being  much  greater.  Second:  small 
engines  of  the  Corliss  type  run  necessarily  at  so  slow  a 
speed  as  to  prpcliide  the  possibility  of  direct  belting, 
and  to  involve  full  lines  of  counter  shafting,  with  theic 
altendant  cost  and  waste  of  power.  Third;  the  first 
cost  of  small  slow  speed  enjjines  is  very  greatly  in 
excess  of  that  of  high  speed  engines  for  the  same 
power.  Wc  think  no  one  has  ever  seriously  considered, 
however,  the  adoption  of  small  indcpcudcnt  slow  speed 
engines. 

Next  in    importance  to   reliability   and   economy    ts 
Uniformity,  delicacy,  and  continuity  of  regulation. 

There  'S  much  misapprehension  regarding  the  matter 
of  regulation  in  engines  used  for  electric  lighting. 
Let  us,  therefore,  ask: — What  is  good  regulation? 
Good  rt^fulation  implies,  as  a  matter  of  course,  reason- 
ably small  variation  in  'speed,  reckoned  in  R.  P.  M,, 
between  the  engine  fully  loaded  and  the  engine 
running  light.  Claims  are  made  that  such  and  such 
engines  regulate  to  two  per  cent,,  one  per  cent,  and 
even  one-half  of  one  per  cent.,  under  variations  of 
load.  Now,  it  should  be  clearly  understood  once  for 
nil  that  any  decent  Automatic  engine  controlled  by  a 
shafl  governor  can  he  so  adjusted  ns  to  regulate,  not 
merely  to  2  per  cent-  or  one  per  cent.,  but  to  actually 
pass  the  point  of  exact  regulation  and  run  faster  under 
load  than  when  light.  So  far  as  regulation  in  terms  of 
H  R.  P-  M.  is  concerned,  one  per  cent,  or  two  per  cent. 
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regulation  is  sufficiently  close  for  all  ordinary  purpcsc-5. 

Secottfi,     Tlie   most  unpcrtant  vunsidcration   in  the 
reflation  of  (Engines  in  incandescent  stations  is  not  thcrr 
variation  from  minute  to  minute,  but  from  stroke  to  Mrokc. 
An  engine  may  iiiukc  30U  turns  per  minute*  counted 
for  each  successive  minute  of  the  hour,  and  yet  may  it 
any  given  instant  be  runninj^  sensibly  above  or  below 
this  speed,  in  the  effort  to  meet  a  momentary  fluctun- 
lion  of  load.     \Vc  say  every  engine  may  do  this,  and 
we  have  observed  that  most  engines  do  this  frc<]ucndy, 
the  ditlicuhy  being,  not  m  matter  of  the  construction  ol' 
the  };u\ einor.  but  purely  a  (|uestiun  uf  lubrication.    A 
perfect  governor  is  one  which  will  niairtain  tlie  speed, 
not  at  ari  average  of  300  R.  F^.  M,,  but  at  the  rate  of 
300  R-  P.  M,  for  each  and  every  stroke,     Anj"  pro] 
constructrd  governor  will  retain  the  average  of  reguli-" 
tion     TO     which     it     is    set,  but     it     can     only    secure 
inaUnUncou^    regulation   when    friction    is    praclically 
eliminated.     It  has  been  our  experience  that  noihing 
but  a  complete  bathing  of  the  governor  in  oil  will 
pmclically  accomplish  this  purpose- 

Incandescent  lamps  require  a  regulation  more 
delicate,  perhaps,  th«n  any  other  inclustry-  Any 
departure  in  reguUitior  from  fitroke  to  stroke  gi\'c*  * 
variation  of  E-  M.  F.  which  15  speedily  destructive  W 
the  lile  of  the  lamp,  tliat  item  which,  next  to  fuel 
economy,  is  the  heaviest  tax.  The  injurj'  is  done 
durinfc  the  period  of  acceleration  immcdiiitet}  following 
the  change  of  load,  which  period  is  the  time  between 
the  change  of  load  and  the  movement  of  the  govenWf, 
and  this  in  turn  is  proportional  to  the  friction.  It  i^ 
obvious  that  if  iriction  wt;re  aniiiiiiiuted  the  acce' 
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tion  would  be  also  nil,  and  the  speed,  and  consequently 
the  E,  M,  F,,  would  never  var)^ 

Thitii,  Under  the  extremely  long  runs  now  imposed 
by  electric  light  service,  continuity  of  good  regulation 
is  essential.  Thai  is  to  say,  a  governor  which  will 
regulate  when  well  oiled  will  fail  to  regulate  when  its 
pins  and  bearings,  being  inaccessible  under  motion, 
have  become  dry  during  a  long  run. 

As  to  the  ni<:cly  of  regulation  obtainable  iVtim  a  slow 
speed  engine^  there  is  no  comparison  possible.  Wc 
have  nlrcady  shown  that  it  is  not  perniissable  for  an 
electric  light  engine  to  vary  its  speed  even  from  stroke 
to  stroke-  All  observers  know  thatit  is  frequently  quite 
possible  to  count  tWe  revolutions  of  a  slow  speed 
cnginCt  particulnrly  when  henvily  loaded,  by  the 
pulsations  in  the  lamps  at  a  distance  from  the  sedition. 
A  slow  ^ccd  engine,  unless  excessive  in  its  fly-wheel 
capacity*  will  imperceptibly  slacken  in  passing  its 
centres,  and  ibis  variation  not  visible  on  the  engine, 
becomes  a  sensible  and  dangerous  variation  when 
multiplied  lo  the  speed  of  the  dynamo.  The  fluctua- 
tion of  the  reedlo  of  two  volt  meters  respectively 
registering  from  a  high  speed  and  slow  speed  engine 
will  give  abundant  evidence  on  this  point. 


FLEXIBir.ITY. 

The  characteristic  of  flexibility  in  electric  ligh 
stations  is  one  wliich  is  frequently  overlooked,  until 
experience,  except  in  stations  where  the  loNvest  dynamo 
is  small  enough  for  the  mininiuin  unit,  demonstrates  its 
desirability.  To  secure  the  best  possibilities  in  this 
direction,  it  is  necessary  to   use  dynamos  of  two  or 


"tir^^t  iim^r^nr  az^:^^  i3&::i  jemtr  .ttr^e^.  £recc  nx?m  its 
nii*r:f^jicnr  ^inirrnt.  Tk  jlsot  'r*r-i^  rniis  divided 
rin;  niicc*:nii«i3r  imis  ie'  irrfer^at  K2es  mr  variatioa 
;r     igrnanti-   iioer    ji  -ziii  ozcl   Ji^f.  or    ic   the   load 

r^i:i;r^:i  D:r  iitfen^in  izri^ms-  can  re  cixiTeiiieadv  met 
l-rn^  ■::;    juiii   i:i:iiiet.  ^e   '^i^    jC    x   srarfoa   is  not 

:iar  I  ^luHic  n  -vriici  iZ  Tie  cv^7;ui&Q£  *rv  hang  upon 
iCiii-  :r  iT  E*:^  r»:  i2^:a«=s,  b  essennallv  rigid  in  ie 
i\rLrz"l  :c  ;r'^"-T:.'TCi:Tfc:eg^  TrEa^reaa  ^  stariop  plaaoedas 
jL:#:-t  -"liii::!'^^  :s  -:  ±e  its:  ie^rec  d^xtble  in  meeting 
inj  'ir"..ini:c  :■:'  '^lo^f  ^  "wrrareTer  Jegrrc  it  mav  occur. 
All  :±^  zii*  A  i^i^zT  r«earT=:a:  boch  oo  ecoaoniv  of  fuel 


We  -wzzIjC.  zj'-.-.  «t5h  to  imply  that  the  smallest  aiut 
:n  e-veri"  scano:!  =i:c^ii  iLe^esiarilT  be  the  smallest  uoit 
as  ce'cTin:-ec  :?;■"  liie  miaimain  load  exisdo^  for  any 
cor,s;derib!e  time  currzs  the  day.  This  minimum  load 
:n  the  :r^-;nrv"  :-:"  rr.cciura  sized  stations  will  represent 
abo-:  1-^  to  i-r.-  the  generaring  capacit>^  of  the  station* 

Tha;  :s  to  iay,  a  statioa  of  4000  lights  capacity 
:^hou!d  have  one  dyr.anio  at  least  as  small  as  650  lights. 
Bevond  this-  it  15,  perhaps,  advisable  that  the  units  be 
uniform  for  the  sake  of  interchangebilitA"  of  parts-  The 
whole  question  of  units  of  generation  must  be  consid- 
ered, not  in  the  light  of  any  one  rule,  but  under  all  the 
circumstances  of  each  particular  case. 

MAINTENAN'CE    OF    PLANT. 

The  nisiintcnance  account  of  a  plant  often  defeats 
dividends.      In   the   use  of  counter  shafting  an  entirely 
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fW  fiiclor  of  expense  is  introduced,  pertaining  lo  ihe 
afcingf  b^raring^,  pullcrys;  clutLli  piilte_v».  belts,  etc. 
Each  bearing  ol"  the  cotmlcr  shafting  will  consume 
I  to  the  value  of  at  least  $5.00  per  annum,  ant!  any 
^nsiderablc  amount  of  shafting  involves  the  pny  of  an 
ittra  oiler  \o  properly  care  for  it.  Regarding  the  two 
rp«s  of  engines  under  discussion,  it  U  undoubtedly 
-uc  that  the  maintenance  of  the  high  speed  engine  will 
e  fully  as  low  as  of  an  equal  horse  power  in  slow 
peeds,  as  to  its  direct  expense,  without  taking  into  ac» 
;ount  the  time  lost  in  repairs.  Nearly  all  high  speed 
engines  arc  made  to  guagc  with  more  or  less  reference 
»interchangehility  of  partH,  Repairs  in  con?;cqiience 
lie  turnished  at  a  mtnimum  of  cost,  and  the  parU  being 
iight  and  readily  handled^  the  engine  can  be  stripped, 
aicrhaulcd  and  connecicd  up  withour  rhc  employment 
of  an  extra  force  of  men  or  the  necessity  for  heavy 
handling.  In  referring  to  hij^h  speed  engines  we,  of 
course,  only  speak  of  those  which  Are  carefully  nnd 
yndcrstandingly  designed  for  the  work  put  upon  them. 
That  isj  wc  wish  lo  draw  a  sharp  distinction  between 
Wgh  speed  engines  and  engines  speeded  high. 

The  one  danger  of  high  speed  engines  arises  from 
ihc  possibility  o("  charging  the  cj'linder  with  water 
*hich  cannot  be  quickly  enough  relieved  through  the 
^ve  at  the  speed  at  which  the  piston  travels.  The 
f^ct  that  no  enginei'r  justly  entitled  to  the  name  should 
PVcr  allow  an  accident  of  this  nature  to  happen,  does 
ICit  in  the  public  mind  shift  the  responsibility  from  the 
'^laker  of  the  engine.  Spring  relief  valves  have  now 
hecn  brought  to  a  state  of  perliection  which  leaves 
'ittlc  to  be  desired,  when  the  engine  is  of  a  type  per- 
ing  their  use- 
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Contrary,  the  space  is  cramprd  to  the  Ia»l  degree,  and 
the  slow  running  engine  must  tn  short  range  multiply 
jt5  power  to  high  velocities,  and  tncn&mit  its  speed  in 
large  units  to  the  dynamos.  The  whole  system  of 
Intnsmtssion  becomes  rigid  and  ineffective,  and  the  loss 
consequent  upon  friction,  and  risk  to  employees,  and 
the  nitignttude  of  disaster  when  any  occurs,  are  such 
si^  in  them^clven  to  overbalance  all  the  economy  which 
the  most  enthusiastic  advo<:ates  of  stow  speed  engines 
attribute  to  thcin. 

EXTENSION   OF    PL-AXT-  I 

An  electric    light  station,  unlike   most  other  indus- 
tries, is  usually  oJ'  very  rapid  and  persistent  growth,  to 
an    extent    which     is    not    generally    foreseen    in    the 
original  caleulutions.     The  use  of  independent  engines 
lends  itself  readily  to  indefinite  extension.     The  power 
and  dynamos  both  being  divided  into  like  units,  each 
independent    of    all    the    others,   extension    becomes 
merely  a  question  of  more  units,  without  any   special 
preparation  in  the  plan*     On  the  other  hand,  the  slow 
speed   engine   with'  counter  shifting  is   necessarily   in 
largeunitSf  and  to  that  extent  fails  to  meet  the  require- 
ments   of  a   gradujil    increase.     The  use 'of  the    large 
engine  involves  an  outlay  disproportionate  to  the  imme- 
diate   returns   from    the    first    increase    as    ordinarily 
provided  lor,  and  it  necessitates  also  the  operation  of 
the  modemlely  increased  plant  at  a  greater  disadvan- 
tage on  account  of  the  underload  involved,  as  already 
j  cxplntned.     The    practical    operator    will    readily    ficc 
'  tlie   force   of  this  important  advantiige  on    the   side  ot 
the  independent  engine-  , 
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FIRST   COST  OF   PLANT, 

This  conriJtftioa,  althott^h  really  of  the  least  iffl* 
povtB&c«  amov^  those  enufncmtcd*  is  distinctly  on  rlic 
aide  of  striidhrided  power.  The  price  of  high  sped 
ei^'otfs  per  botse  power  is  now  fully  as  low,  and  ger- 
crally  lower,  than  that  of  slow  speed  engines.  Cost  of 
fetwdatioos  is  tnateriallr  less,  as  is  also  cost  of  erection 
MMtd  btfkdiing  for  tvpairs.  There  then  comes  into  the 
qoestion  the  clear  saving  of  atl  the  money  invented  in 
cotmtcr  shafiif^.  pulley  blocks  heuvy  beltin^f  clultli 
pulle\^  receiving  palle^^  and  similar  devices.  In  the 
stACtoQ  to  which  wc  referred  above,  the  extra  transmit- 
ting devices  necessitated  the  investment  of  a  sum  not 
le^  than  $6,5no.<Y). 

The  price  thus  expended  for  v/or«e  than  iiselcs* 
machinery  would  be  sufficient  to  purch^isc  practicallv 
500  hor^e  power  of  independent  engines,  adequntc  to 
generate  6^000  lamps,  showing  a  net  earning  capwin 
of  at  least  $iS^ooo,oo  per  annum. 

When  we  contrast  this  with  the  net  losses  due  to  the 
sy!!tem  of  cfmcentratcrd  power,  bs  above  discussed,  ft 
leaves  no  room  for  argument  as  to  the  ndx'ant^igc  of  io' 
dependent  engines  in  electric  light  work. 

\VIULI.\M   LEE  CHURCH. 


ECONOMIC  VALUE  OF  STEAM  PRESSURE  RECORD^ 

The  engineer  of  the  present*  begins  his  operation!; 
based  upon  ihe  pressure  of  steam  he  is  capable  of  main* 
laining  in  his  steam  boiler.     From  this  he  t:xtt:nd»  hii 
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calculations  and  elaborates  his  plans  for  the  prnsecutian 
of  his  work>  It  matters  not  what  the  problem  may  be, 
whether  it  is  the  grain  to  be  threshed,  prist  ta  be  ground, 
hill  leveled  or  mountain  pierced*  ore  raised  or  office 
reached^  ocean  plowed  or  continent  crossed,  the  same 
agent,  pressure  of  steam,  performs  them  alL  The 
tropical  fruit  while  rushed  to  a  Northern  market  is 
cooled  by  it,  and  the  plentcoDs  meat  of  the  Western 
plain  is  refrigerated  during  its  transcontinental  run,  and 
so  wc  sec  the  coat  tiiinsformcd  into  heat,  then  iiUo 
Steam  and  finally  manitcsting  itself  in  work,  in  its 
production  of  cotd,  exemplifying  the  beautiful  law  of 
the  conservation  of  energv  and  making  us  thanktul  for 
the  birtJi  of  steam-  Just  now  through  electricity  the 
civilixed  world  is  lightC'd  by  it  and  searching  for  one 
greater  than  Faraday  who  shall  give  us  n  substitute  for 
steam  and  sound  itsi  death  knell.  So  meanwhile  we 
reconcile  ourselves  to  the  enormous  loss  passing  up 
the  chimney  and  stand  aghast  when  the  boiler  "lets 
go,"  scattering  death  and  destruction  in  Its  wake,  and 

I  simply  conclude  with  a  verdict  of  "  nobody  to  blamet " 
Investigation   and   scientific   sttidy   have   done  much, 
however,  both  for  the   construction   and   the   safe   and 
economical   manageinenl  of  these  boilers.     Mystery  no 
longer  accounts  Jor  their  explosion,  for  the  conclusion 
has  been  reached  that  **ihe  causes  of  such  accidents 
can  be  wholly  prevented  and  ccntrolIed,"and  ignorance 
is  becoming  dt:throned    in    her  sway  to   make  way    for 
he   more   intelligent   methods  of  boiler    management, 
;Thc    men    from   our    colleges   and    technical     schools 
eniand  the   fact&   that   they   may  proceed  to  Uicir  con- 
ions  intelligently-      Not  theirs,  to    view   the    135 


I 


victiMW  of  <  ^Wcstficid^  explofiinn  wtth  ^  oabodv  ta 
WafDc" — fer  it  b  not  tbey  who  beat  upon  pans  and 
bknr  bonu  to  scar  off  the  **de\ii"  when  the  sun 
The  solar  eclipse  to  tbccn  was  calculitcd 
aad  preAcird  in  advance  oi'  its  comin;:.  Tbcir 
Tcrdict  will  always  be,  somebody  is  to  blame,  explosiom 
are  cassed  by  i^orance  or  neglecL 

Aod  so  with  ecooomy,  for  to  them  the  furnace  wiD 
be  a  sort  of  gms  retort  and  the  burning  ot  ami  a 
scieotiSc  5tad}\  To  them,  the  boiler,  a  ^ant  stniggNn; 
gainst  almost  equal  odds,  harrassed  by  conflicting 
expansions  and  contractioflSv  constant  and  varviog 
strains,  attacked  b}'  corrosion  and  injured  by  scilc; 
Thrv  will  knou-  it  as  a  magazine  u(  enormous  powertn 
which  each  cubic  foot  of  water  has  the  explostv-c  cncrg}' 
stored  within  it  of  a  pound  of  gunpowder  and  to  tlKtt 
eternal  vigilance  will  be  the  price  of  safety.  Certainly 
then  it  docs  appear  strange,  that  for  such  a  charge  we 
should  employ  cheap  labor,  and  that  the  most  ignoriM 
man  about  the  establishment  is  the  favorite  firemin- 
For  my  part  it  is  incomprehensible  how  either  practic*! 
men  or  those  of  the  usual  amount  of  business  sagaciljr 
can  fetrl  willing  to  discount  the  chances  against  sucb  a 
course. 

The  engineer  and  >team  user  is  confronted  with 
these  conditions  and  should  remember  that  the  safelf 
and  economy  of  his  "plant"  become  of  imperative 
importance  to  his  success-  In  these  two  connections 
then,  i  desire  for  a  few  moments  (he  indulgence  of  your 
attenlionj  with  a  view  to  submitting  to  your  judgment, 
certain  facts  bearing  upon  the  importance  of  providing 
some  method  whereby  a  surveillance  over  the  firing  wd 


the  ftleam  pressure  may  be  had,  for  accurate  and  full 
uiformatioii.as  to  tlic  nianugcnicnt  of  our  boilers  should 
always  prove  useful  and  interesting. 

Upon  tile  question  of  safety,  it  requires  no  demon- 
stration to  prove  that  whatever  impairs  the  boilers^ 
strength  or  durability  should  be  prevented- 

To  make  such  prevention  pofifiible,  however,  presufv 
poset;  the  niefins  whereby  the  preventable  occurrences 
may  become  known-  If.  therefore,  fluctuating  or 
excessive  steam  pressures  are  injurious  haw  are  we  to 
be  made  aware  of  their  occurrence? 

Obvi**usIy  but  one  method  exists*  and  that  is  the 
resort  to  automatically  steam  written  records  of  thcm, 
and  from  which  we  c;in  determine  the  departure  from 
conservative  limits.  Assuming  that  the  ordinary  stcnm 
j^au^e  which  only  indicates  die  pressure,  al  the  inatunt, 
is  entitled  to  the  great  confidence  bestowed  upon  it.  it 
undeniably  lacks  the  ability  to  aiTurd  us  any  more 
information  as  to  the  pressure  of  the  previous  moment, 
than  the  proverbial  dead  man,  who  can  tell  no  talcs.  In 
tact  for  many  years,  owing  to  sharp  competition  they 
have  been  so  poorly  constructed  as  to  be  even 
dangerous  to  use — so  liable  are  many  to  rely  upon 
ihcm  for  the  determination  of  the  pressure  they  are  at 
the  time  carrying,  even  going  so  far  as  to  adjust  their 
safety  valve  weights  to  blow  with  the  gauge. 

Instead.,  therefore,  of  relying  solely  upon  the  ordinary 
indicating  instrument,  whether  it  be  entitled  to  such 
confidence  or  not,  common  prudence  would  dictate  the 
employment  of  more  than  one  gauge  and  preferably 
that  the  supernumerary  should  be  a  reeording  machine. 
The  records  of  steam  pressure  carried  have  a  large 
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prudential  v-afa»e  Ibr  tbc  reason  that  with  their  use  1 
fireman  most  p^c  up  his  portion  or  do  what  he  9 
required  to.  For  iostsncc  if  a  careless  man  lets  tiii 
5tc3in  prt  too  b^  before  he  discovers  it  and  tha 
5aJ'ct>'  i  f)  valrc  does  not  blow  as  calculated  uponrronfl 
any  of  the  causes  common  in  such  cases*  who  otbeq 
than  the  fireman,  will  he  any  the  wiser  and  when  wifl 
the  remedy  for  a  carelef:^  tiremanf  or  foulty  or  orcM 
loaded  ftaicty  ^alvc  be  applied?  1 

It  is  generally  supposed  to  be  necessary  to  first  know 
of  a  trouble  before  its  remedy  can  be  either  dctcmimra 
or  applied.  I 

The  onH'  way,  therefore,  to  know  whether  one's 
boilers  are  being  exp*^ised  to  excessive  pressure  or  tiol 
is  to  use  a  gauge  which  records  the  pressure. 

Occurrences  arc  constantly  taking  place  under  ihit 
smooth  sounding  term.  *' banked  tires,"  which  would 
electrify  ever)'  hair  of  ones  head  if  revealed  to  those 
who  have  so  much  at  stake  and  think  ^uch  a  tire  harm- 
less. A  strong  tire  towards  stopping  time  leaves  tie 
boiler  setting  so  hot  as  to  auppty  sufficient  heat  for  run- 
ning up  the  pressure  beyond  what  a  cold  setting  could 
do.  Yet  when  the  fires  arc  once  *•  banked*'  the  man 
"  lets  up"  on  his  watchfulness  and  generally  the  boikr 
is  left  entirely  alone  for  a  long  interval.  "  We  never 
carry  steam  at  night  as  we  '  bank'  our  fires  and  in  tbc 
day  time  ha\e  a  good,  careful  man  around,"  is  an  ex- 
pression common  to  most  steajti  users,  but  a  fc«' 
moments  will  generally  convince  them  that  they  hare 
assumed  a  very  ridiculous  and  untenable  position-  The 
police  of  our  cities  frequently  6nd  steam  blowing  ^ 
from  boilers  under  the  sidewalk  during  their  night  per- 
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lation>s  and  have  learned  that  it  means  one  of 
blaccs  where  lliey  '*  never  carry  ^te^ini  at  night," 
'out  out  Homebody  in  the  building  or  nei^bor- 
tu  remedy  the  trouble.  One  suntiiier  reteiiLly 
stopping  in  li  manufacturing  town  I  he:ird  :\  shrill 
Ic  blow  for  twu  or  three  hours  during  the  night 
oncludedt  as  1  learned  the  following  morning,  that 
%  a  low  w;tter  alarm.  The  pulice  hunted  up  an 
ifier  to  go  to  the  establishment  and  give  the  boiler 
Kwatcr  and  fortunately  the  boiler  took  the  cn- 
t's  proffered  kindnc!>s  without  j^etting  up  and 
r  ofTout  of  shape  about  it,  either, 
case  occurred  last  October,  under  one  of  the  cost- 
buildings  on  Broadway,  New  York,  where  fires 
anked  and  they  "nevier  earry  steam  at  night."  It 
arcd,  however,  from  the  recording  gauge  chart  the 
morning,  that  something  bad  caused  tlie  recorder 
ake  a  high  steam  line  for  a  good  part  of  the  night, 
nvestigation  proved  that  the  night  watchman  heard 
ring  noise  when  in  the  top  of  the  building  and 
ludcd  it  irust  be  the  boiler  **  blowing"  about 
:thing,  so  he  clamherecl  down  twrlvL-  or  thirteen 
ts  and  found  the  damper  closed  and  a  full  pressure 
Of  course,  it  goes  witliout  the  saying  that  if  the 
I  had  been  fast  in  its  scat,  or  the  weight  shifted  on 
&ver  from  any  cause,  a  first  class  explosion  would 
followed.  The  boilers  arc  provided  with  an  ap- 
ed pattern  of  damper  regulator  on  the  main  lluc 
tlfio  have  individual  dampers  on  the  branches  from 
boiler  lending  into  the  main  flue.  The  individual 
Dcrs  are,  ol  course,  for  shutting  ofT  cither  boiler 
not  in  use.    The  trouble  M-as  caused  by  the  day 
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fireman.  not  knowing  cnoiiEjh,  or  forgetting  to  unhoot 
his  automatic  regulator  connection  before  leaving  at 
night,  and  so  when  (he  Kinked  fire  and  heated  walls 
had  nidiatcd  suBicicnt  of  their  hcut  the  pressure  of 
steam  clLt^icd  the  dannper  and  the  heat  being  entirelv 
shut  in  and  no  cold  air  passagt!  leil  open  to  the  chimncv 
and  little  or  no  steam  being  usud  in  the  building*  tl»e 
"  safctj'  valve"  was  called  upon  and  fortunately  did  its 
duty  and  prevented  the  steam  passing  beyond  the  Iimii 
aft  shown  by  the  chart. 

In  the  same  establishment  only  two  months  later  oa 
New  Year's  morning  the  right  watchman  closed  the 
furnace  doors  at  the  usual  hour  so  the  fires  would  be  in 
bL'itLT  condition  for  the  day  firemnn  when  he  arriv'ed, 
but  the  day  man  did  not  arrive  until  some  two  hours  , 
later  than  usual  as  it  was  a  holiday  and  so  the  stcA^H 
went  up  again  and  stanled  the  neighborhood  with  the 
racket  for  an  hour  or  so-  The  day  man  claimed  that  he 
told  the  watchman  not  to  close  the  doors  until  a  later 
hour,  which  ihe  latter  denies.  Be  it  all  as  it  may,  ifl 
both  instances  the  chnrt,  daily  submitted  to  the  manager 
of  the  property,  revealed  the  occurrences  and  brought 
forth  an  invcatigation  resulting  in  mote  correct  metlntds 
of  transmiiting  orders  and  causing  the  unhooking  rt" 
the  regulator  while  under  "  bank  fires,*'  and  also  in  the 
night  watchman  making  more  Ircqucnt  visits  to  the 
boiler  room.  Who  can  deny  but  that  in  this  instance, 
their  indifferent  methods  would  ultimately  have  resulted 
in  i^xploding  their  boiler  had  not  the  recording  gauge 
unmasked  the  faclH  and  caused  the  pruprietur  to  M 
some  needed  rules  in  force.     If  an  ounce  of  prcvenii 


is  better  thrtn  a  pound  of  cure  the  mstriiment  repaid  its 
first  cost  in  these  two  in^rancvs  nionc. 

Self  interest  slioiild  su^^^cst  ihc  use  of  such  a  saCcty 
appliance,  particuhirlj-j  inasmuch  as  al  1  persons  are 
snppDscd  lo  intend  the  natural  consequences  of  their 
acts  lor  proof  of  an  act,  or  course  of  procedure,  which 
was  adopted  or  persisted  in  to  deceive  the  public  or  in 
defiance  of  its  saf<?ly— i**  sufficient  proof  of  the  intcrt 
— to  deceive  and  jeopardize  unless  the  doer  establishes 
innocence  of  such  inlenl  ;nul  knowledge,  and  the  burden 
ot  proof  rests  on  him-  If,  therefore,  it  be  true  that  no 
steam  boiler  *' plant"  can  be  conducted  as  intelligcrtlj, 
economicaily,  or  safely  without  the  information  and  aid 
supplied  hy  the  pressure  rccoriling  instrument  as  with 
it,  then  proof  of  negli^fcnce  can  be  made  out  by 
cjitiibtishing  the  fact  that  such  n  \a1iinblc  monitor  and 
means  of  informaiion  ns  llic  pressure  recorder  had  been 
rejected  and  failure  to  secure  such  competent  attention 
mav  properly  be  urged  in  courts  of  law  as  evidence  of 
negligence. 

Even  so  important  a  matter  as  the  amount  of 
pressure  applied  by  nn  authorized  inspector  in  testing  a 
boiler  with  hot  water,  has  shown  that  only  an  excess  of 
eif^ht  pounds  was  put  upon  ati  uld  boiler  which  is 
regularly  carrying  from  55  to  60  pounds  pressure  of 
steam,  The  record  further  shows  the  pressure  to  have 
been  "jumped  on"  for  an  insti^nt  and  then  released, 
allowing  no  time  for  careful  inspection  of  the  «ieams, 
etc.,  while  under  the  testing  prei$6ure-  No  satislactor^* 
reason  has  been  obtained^  so  far,  for  this  improper 
method  uf  lesting;^  but  the  fact  has  been  established, 
nd  so  much  gained,     Certainly  more  contidence  could 
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b€  rcpo»cd  in  a  test  where  tht  record  shows  that 
boiler  sustained  the  testing  pressure  for  five  or  ten 
minutes,  and  during  which  time  the  testing  engineer 
cculd  be  presumed  to  have  been  examining  the  boiler 
for  evidence  of  effect  under  such  strain. 

Another  matter  revealed  frequently  by  the  recording 
gauge  chart  is  the  habit  indulged  in  by  many  nttendaniH. 
called  "bottling  up  slcam  "  The  most  frequent  occur- 
rence of  such  habits  lakes  place  at  a  few  moments 
before  the  starting  time  in  the  morning,  and  ^it  noon, 
and  in  some  cases  just  before  cleaning  fires.  Of 
course  such  prejudicial  hnbitsart  the  simple  outgrou'di 
of  ignorance,  conccrnirg  the  limited  amount  of  stedm 
in  quftnlity  they  can  so  bottle  up.  and  the  vcrj' 
small  service  it  can  render,  compared  with  the 
injury  such  practice^  when  persisted  in,  ultimately 
docs  the  boiler.  Aside  from  this  objection*  the 
habit  IS  exceedingly  pernicious,  because  only  a  few 
moments  neglect  would  cause  the  pressure  to  accum- 
ulate, to  the  poirtt  nt  which  the  safety  valve  is  suppoied 
to  open;  ihi-n^  if  it  happens  lo  be  inoperative,  an 
acciiienl  is  almost  ceitttin  to  follow.  Nu  excu^  shouUl 
be  taken  in  any  shape,  under  any  kind  of  reasoning, 
for  "  boliling  up  steam/'  If  the  generating  capacity  of 
the  boiler  is  not  equal  to  the  current  demand,  it  cannot 
be  helped  by  simply  bottling  it  up.  It  has  been  mv 
experience  that  where  the  record  1  ine  ha«  been  extremely 
crooked,  upon  the  first  introduction  ol"  the  recordcr,the 
utTect  of  such  iiitruductinn  hits  been  to  caust:  a  miicli 
more  uniform  line  from  day  to  da}',  until  the  nearcsi 
approach  to  uniformity  had  been  reached^  consistent 
with   ihe  vicissitudes   of  the  demands   for  steam,    A 
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&1efini  list* r  once  apotogizcci  for  the  appearance  of  his 
record,  saying  that  ihc  steam  was  drawn  from  the  boiler 
at  irregular  periods  by  person^i  in  the  mill  aud  conse- 
quently the  fireman  could  not  carry  any  very  regular 
line,  that  his  use  of  slcam  was  difl'crenl  from  that  in 
most  places,  etc.  Noticing,  apparently,  my  incredulity, 
he  Jiskcd  if  I  disagreed  with  him.  My  reply  was^  '*  Do 
you  *iuppose  that  ihe  steam  necessarily  falK  as  Inw  as 
this  record  indicates?"  In  other  words,  I  called  his 
attention  lo  the  i;iet  tliut  where  a  fireman  is  on  ihe  keen 
look  out  for  his  boiler  pressure  and  water  level,  he 
will  readils  detect  the  pointer  hand  on  his  gauge 
the  moment  it  begins  lo  rise  or  fall,  and  govern  him- 
self accordingly.  For  instance,  if  he  sees  the 
hand  indicating  that  the  pressure  is  falling  he  will 
avail  himself  of  the  opportunity  to  slow  down  his 
feed,  and  perhaps  open  his  damper  wider,  and  if  his 
fires  are  in  prime  condition,  withhold  fresh  coal  for  a 
few  moments;  then  when  the  orstaughl  upon  his  boiler 
has  ceased,  and  the  hand  of  his  gauge  is  stationary,  or 
starts  to  move  upwardly,  he  will  at  once  set  about  it  to 
replenfNih  his  coal  and  water  and  so  have  his  conditions 
favorable  in  a  few  moments  for  another  attack  upon  his 
steam  supply.  When  hi-s  steam  is  rising,  he  can  atlbrd 
to  feed  and  to  fire,  and  his  thought  should  be  to  have 
everyihing  in  prime  conditii»n  while  he  has  surplus 
power  and  opportunity.  Then  he  would  not  be  caught 
so  badly  when  these  extreme  atlacks  were  made 
upon  him.  The  cause  of  these  extreme  fluctuations  then, 
is  largely  due  to  the  fact  of  his  being  unprepared  to 
meet  these  emergencies,  and  becoming  alarmed  when 
his  steam   has    fallen    twenty    or    thirty  pounds,  he 
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attempts  to  get  it  up  by  replenishing  his  tire,  as  ii 
seriously  needs  it,  with  coal,  which  only  tends  for  the 
time  being  to  reduce  the  pressure  siill  mure  until  it  has 
been  capable  of  delivering  its  gases,  ready  for  com- 
bustion. After  this  little  explanation^  the  proprietor 
shook  hh  head,  and  said  he  never  had  thought  of  it  in 
thsit  light,  and  that  he  wnitld  hnve  to  call  John  to  him 
and  have  a  talk  with  him.  Now,  the  result  of  this  was 
that  from  thai  ttnicon,  the  man's  records  never  11  uctujtta) 
in  the  same  manner  again,  and  the  average  steam  line 
maintained  was  one  which  showed  constant  attention  lo 
tiring  frequently  in  small  quantities,  and  keeping  him- 
self in  shape  to  meet  these  emergencies.  Unduubtedh, 
the  man  had  to  work  a  little  hardtrr  at  first,  but  ofti^r- 
wardfi,  it  was  easier  when  he  properly  understood  the 
matter  and  manipulated  his  lircs  accordingly.  The 
suggestion  from  the  prnprietor  was  exceedingly  vali** 
able.  It  resulted  in  the  proprietor  teaching  his  meiu 
and  in  mutual  regard  between  them  alCerward»  because 
it  showed  that  the  man  was  capable  o(  being  taught 
anil  also  willing  to  be.  and  thaT  the  proprietor  had  evi* 
dence  of  the  resulting  fidelity-  The  dissemination  of 
kroM'ledge  among  lireniea  can  certainly  do  nu  harnu 
and  when  it  reaches  a  mat;  who  desires  to  hold  iib 
position  and  give  satisfaction,  it  will  do  much  good- 
Men  uneducated  to  the  science  of  what  constitute 
firing  steam  boilers  can  hardly  be  expected  to  use  tb« 
knowledge  which  others  possess  professionally-  Some 
men  will  till  a  furnace  full  of  coal,  so  as  to  have  more 
time  to  walk  around;  then  after  a  time  up  goes  the 
steam  pressure,  because  more  heat  is  geDeraicd  than  is 
wanted;  then  the  teed  water  is  turned  or  and  the  watcC 


level  run  up  so  as  to  keep  the  skam  pressure  down; 
the  safety  valves  may  blow  or  not;  the  damper  is 
closed;  ihc  fires  smoulder;  large  quantities  of  carbonic 
nxtde  gas  go  np  the  chimney,  and  Hiis  mean*;  an  escajw 
of  unconsumed  fueU  which  means  dollars  and  cents. 
After  A  whilcT  the  tires  burn  lower,  and  down  goes  ihc 
steam,  helped  down,  it  may  be,  by  another  dose  of 
coalt  and  so  we  can  imagine  the  linal  etfecls  upon 
boilers  used  in  such  a  manner,  to  say  nothini;  of 
the  waste  of  fucL  The  position  of  a  fireman  may  be 
considf-Tcd  an  humble  one  by  somt^  follcs^  hut  he  is  a 
man  for  ntl  chat,  and  his  pride  in  what  he  can  do  is  xi 
stronger  spur  than  anything  elsc<  Let  him  sec  that 
you  care  for  what  he  is  doing,  and  take  a  careful  interest 
in  his  work,  and  let  him  understand  furthermore  that 
his  own  g^rading  depends  upon  himsclfjas  established 
by  his  records;  then  you  are  in  a  fair  way  to  have 
confidence  in  your  man,  and  in  your  safety  and  also  feel 
assured  of  economy  of  fuel.  But  evenhially  you  must 
pay  him  what  he  is  woith-  If  not,  some  one  else  will 
be  glad  to  have  him.  Suppose  for  instance  a  man  who 
burns  three  tons  of  coal  a  day  is  paid  two  dollars  lor 
such  service  and  that  in  so  doing  he  is  wasting  as  little 
as  ten  per  cent.  If  coal  costs  $4%50  per  ton,  the  toss 
will  he  $1-35  P*^""  ^'^y^  ^^  whut  i^  ecpiivalcnt  to  paying 
a  man  $3-35  per  day  who  can  save  this  amount,  but 
when  amounts  of  say  6,oqo  tons  per  moatli  arc  used, 
the  saving  of  only  10  per  cent,  amounts  to  $80  per  day, 
and  a  small  portion  of  whicli  if  offered  as  a  premium 
to  the  men  who  use  the  coal,  would  go  a  long  way 
towards  saving  ihc  remainder  of  this  money.  What 
is  wanted  is  the  maximum  of  steam  per  dollar's  worth 
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of  coal  burned.  Much  can  be  saved  by  ihe  mnnner  of 
its  use,  and  it  i«  within  limits  furtlicrmore  to  say  thnE 
from  five  to  ten  percent,  is  commonU  wasted,  while 
iVom  tluiiy  to  foity  per  cent,  is  tVct^ticnily  gultcii  rid 
o(  by  firemen  not  qualified  as  such  and  entirel^j 
ignorarl  or  inditfcrcnt  regarding  the  science  of  coii^| 
buslion-  Certainly  ii  is  of  vastly  more  imiwrtance 
to  a  proprietor,  both  on  a  scoie  of  safety  and 
ecnnomyr  that  his  tiren^^in  sh:il)  be  a.  man  trained 
in  the  art  of  properly  burring  the  fuel  supplied 
him  Ihun  that  his  engineer  shall  know  particularly  if 
the  latter  does  not  impart  the  information  to  the  fire- 
man. The  practical  value,  therefore,  of  the  steam 
record  is  in  this  connection  that  It  compels  the  fireman 
to  give  close  attention,  maintain  uniform  water  level 
and  unilorm  steam  pr«:ssure  and  these  cannot  be  hiid 
with  anything  short  of  the  closest  scrutiny  of  the  «tcaai 
{^auge  which  niean^v  econonty  of  fuel  and  safely  ^ 
welh  The  explanation  of  the  charts  has  given  much 
information  touching  unexpected  occurrences,  but 
innumerable  other  tnsiances  mijjht  be  cited  which 
would  only  tend  to  exhibit  the  surprisingly  large  number 
of  them  possible  wherever  steam  is  used,  and  as  lhcfi€ 
facts  become  more  genendly  knuwn  to  those  who  are 
not  at  present  deriving  the  information  from  such 
instruments^  their  use  will  be  extended  and  more 
careful  methods  of  caring  for  steam  boilers  unikr 
pix-ssure  will  be  inanK»r-ttcd,  ultimately  resulting  in  not 
only  greater  economy  of  fuel,  but  in  a  greater  degree 
oi  inmunity  from  those  (Ii.«astrous  explosions  which 
destroy  so  inanv  lives  and  so  much  property  annually. 

JARVIS   U,  KDSON. 
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Mr- Masox:  Thi«  paper  and  the  arutUgous  paper 
hich  preceded  it  will  undoubteilly  cnll  for  extensive 
scussion.     We  have  two  papers  assigned  yet  for  this 

crnoon,  I  move  you,  therefore,  Mr,  Chairman,  that 
c  nn\T  hear  the  two  remaining  papers  this  afternoon, 

d  that  we  discuss  the  two  which  we  hax'e  heard  and 
lese  two  which  we  shall  hoar,  to-morrow  morning  and 

at  the  remaining  papers  to  come  before  us  be  dc* 
rred  until  iht  afternoon. 

Mr.  Smith  of  Detroit:  Will  you  please  stitc  the 
"ubjects  of  Ihe  next  two  papers?  I  think  the  paper  of 
At,  Church  is  a  very  valuable  one  and  ought  to  be  dis- 

!l3SSl'd. 

The  Vice  President:      The    next   topic    will    be 

ndcrwrilers'   Rule,  by   S,    E.   Barton,     1  quite   agree 

ilh  Mr.  Sm-ih  in  regard  to  the    value  of  the  papers 

read.     I  tliink  there  has  been  no  more  valuable  paper 

pead  before  us  than  these  two,  and  if  there  is  any  dan- 

fetr  of  our  losing  any  of  the  points  I  would  certainly 

avor  having  the  discussion  of  these  two  topics  at  once. 

fi  however,  we  can   carry  it  over,  it  might  be  well  to 

do  so. 

Dft-  MoSKs:  It  is  true  that  our  time  is  limited  as  far 
**1hc  uliimaic  time  is  concerned,  but  not  as  lar  as  the 
!+ hours  of  this  day.  Those  papers  are  important.  Mr, 
Church's  paper  requires,  I  think,  a  good  deal  of  diges- 
hoa— not  that  it  is  tough  in  more  than  one  respect,  but 
*t  is  good  (bod — good  solid  food  and  needs  to  be 
Hewed  upon  by  this  convention.  Mr.  Church  has  had 
vast  amount  of  experience  in  the  introduction  of 
bese  independent  engines  lor  incandescent  light  stations, 
nd  we  see  the  result  of  his  work  crystalizing — at  least 


several  gentlemea,  and  I  believe  the  president  is  one  of 
them,  saw  in  the  Westinghousc  machine  shop  a  new 
engine  which  seems  to  fulfill  ail  the  conditions  that  he 
suggests  and  it  would  be  well  for  him  to  speak  of  (hat 
in  reply  to  any  comments  that  might  he  made  nn  this 
paper.  It  woiild  be  a  great  pity,  as  you  say,  to 
interrupt  the  flow  of  the  blood  now.  It  may  congeal 
I  think  we  had  belter  proceed  and  start  the  discussion 
on  it. 

The  Vice-Presidknt:  If  the  gentleman's  motion 
is  not  seconded  I  will  take  the  liberty  of  opening  these 
topics  now  to  the  convention  with  thp  suggestion  thnl 
every  one  who  has  anything  to  say  will  ^tay  it  as  bricflj' 
as  possible.     I^ct  us  waste  no  lime. 

D«.  Mu^^Ks:  I  would  like  to  ask  Mr.  Church  then 
w*hat  is  about  the  average  size  of  independent  engine 
thill  he  would  recommend. 

Mr.  Chirch:  I  think  the  question  is  not  govemd 
by  the  size  of  the  engine.  I  think  tt  is  governed  h\ 
tlic  size  of  the  dynamo,  and  that  in  turn  is  governed  by 
the  nature  of  the  circuits  which  have  to  be  laid  out- 
You  have  got  to  discover  what  your  distribution  of 
light  is  to  be;  then  adapt  your  dynamos  to  that;  then 
attapt  your  engine  to  the  dynamos.  It  is  not  a  prim 
question, 

Dr,  Moses:  Is  it  not  in  this  regard,  perhaps?  It 
might  not  be  considered  advisable  to  establish  a  central 
station  that  did  nut  represent  a  certain  curve  of  uscOt 
incandescent  light. 

Mr-  Church:  Without  prolessing  to  have  anj 
knowledge  whatever  of  the  economics  of  station  man- 
agement it   seems   to   me   that     a    large    station    will 
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naturally  run  in  the  direction  of  uniform  sixes  of 
dynamos  throughout  for  the  one  rettfion  that  that  in- 
iVolvcs  simply  the  carrying  of  one  line  of  spare  parts* 
ind  niorc  ready  intcriliangeability.  Of  t:oursc\  in  a 
itJition  in  which  the  light  tluctuatcs  us  much  ;ts  in  this 
thai  1  show,  the  smallest  dynamo  should  be  ad;iptccl  to 
the  mintnmm  load  thai  obtains  over  the  greatest  length 
of  time-  Bill  1  shonld  determine  as  far  ns  possible  what 
my  minimum  load  was  u>  be,  make  that  my  smallest 
Linit,  and  after  that  bring  all  the  subsequent  unii3  to  the 
Kamt:  power,  or,  if  found  better,  to  still  larger  units,  as 
indicated  on  the  diagram. 

^  Dr.  Moses;  Another  question,  if  you  please.  Does 
ftot  the  efficacy  of  these  independent  engines  depend 
^Iso  a  great  deal  upon  the  simplicity  of  the  engine? 
\(  you  have  a  complicated  very  high  speed  engine  that 
requires  a  great  deal  of  attention,  ciling  and  looking 
put  for  cylinder  heads  and  all  that,  is  it  not,  perhaps, 
kdvisable  to  adopt  in  those  cases  an  exceedingly  simple 
pngine?  I  have  in  my  mind  a  station  I  saw  in  Phila- 
delphia. The  gentleman  who  represents  it  might  now 
Bay  something  in  regard  to  it. 

Mr-  Church:      1   simply  wanted   lo  say   with  refer- 
ence to  that  question   that   I    fiomctimes   play  whist,     I 
jdo  not  wish  the  gentlemen  present  to  think  that  I  have 
returned  my  partner's  lead  in  this  case.     (Applause.) 
I  should  rather  be  excused   entirely  from  entering  at 
all  upon  remarks  of  that  character.     I  think  the  Asso- 
ciation will   do  me  the  credit  of  acknowledging  that  I 
make  my  remarks  as  general  as  possible.     It  is  purely 
ii  point  as  to  whether  we  shall   go  direct  from  our  en- 
gine to  our  dynamo  or  shall  we  go  around   from  the 
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elbow  to  ihc  thumb.     1  would   not  warn  to  enter  iit| 
discrimination  between  engines  at  all-     (Applause.) 

Dr.  Moses:  I  feel,  Mr.  President,  as  if  we  are  all 
here  for  the  purpose  of  eliciting  the  truth  on  that 
matter.  I  myself  am  very  anxious  to  know  (hat,  tw- 
cause  I  happened  on  one  occasion  to  require  the  use  of 
a  high  speed  engine  and  found  that  it  was  a  very  diffi* 
cult  thin;;  to  manage  where  the  complication  of  the 
engine  interfered  with  the  case  of  mind  of  the 
engineer.  He  had  to  be  ninning  it  nearly  all  the  time. 
His  attention  was  nearly  always  occupied  with  it. 
Therefore  I  asked  that  question.  I  answered  it  for 
myself  on  n  subsequent  occasion  where  I  caused 
cni^ine  of  very  much  simpler  construction  to  be  sul 
siiiuted  for  it.  I  won't  tell  this  gentleman  that  it  vi 
an  engine  that  he  rcprescntetU  t>r  he  might  object  lo  !(■ 
But  it  was,     (Laughter.) 

Mr.  Smith  of  Detroit:  I  think  that  Mr,  Church  hnC 
Irontcd  this  question  fram  a  very  bnmd  standpoint  and 
I  think  that  he  should  be  congratulated  on  that-  Therf 
are  certainly  at  least  half  a  dozen  )iigh-3peed  engines 
admirably  adapted  for  electric  lighting,  and  anything 
Mr.  Church  has  said  on  the  blackboard  in  reference  to 
anj"  one  ot  them  will  apply  to  all.  I  do  not  sec  any 
reason  for  bringing  in  here  the  different  makes  of 
engines.  I  am  not  an  engine  man  myself  1  do  not 
represent  any  engine  at  alh  But  Mr.  Church's  paper 
WHS  put  on  a  broaJ  basis  and  I  think  wc  should  keep 
it  on  a  broad  basis  and  not  bring  it  down 
particularily. 

Mr    Smith  of  Pittsburgh:     Mr.  Church's  paper  is 
limited  to  incandescent  stations.     The  use  of  a  small 
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engine  in  arc  stations  has  been  very  much  condemned. 
In  an  arc  elation  you  know  about  what  your  load  is 
goin^  to  be.  If  you  know  your  load  is  goin^  to  be  500 
horse  power  you  can  slop  your  engine  at  pretty  nearly 
its  lull  lo.icl.  There  the  big  engine  is  undoubtedly  the 
more  economical.  Bui  in  an  incandescent  station  there 
is  no  regulation  as  to  tlie  amount  of  load.  We  must 
beef)  that  point  cle-irly  before  u* — XhM  this  discussion 
is  limited  exclusively  to  incandescent  work-  There 
arc  comparatively  few  incandescent  stations  that  arc 
running  with  shafting,  most  of  them  running  with  inde- 
pendent engines* 

Mr,  Kkkr:  There  is  another  thing,  in  the  prelimin- 
ary part  of  this  discussion,  that  1  wish  to  draw  attention 
to-  It  hn^  been  c:il1ed  to  the  attention  of  the  Aiwociation 
eitch  lime  a  power  discu&sion  has  arisen,  and  I  do  not 
sec  the  need  of  mentioning  it  again  except  for  the  fact 
that  a  great  many  men  have  a  misconception  of  large 
versus  small  engines  as  against  sub*divided  versus 
non-subdivided  power.  Let  us  not  in  any  discussions 
that  follow  here  talk  about  the  dilference  between  60 
horse  engines  and  100  horse  engines.  :md  whether  it  is 
better  to  have  60  or  75  or.  125  horse  power.  The 
thing  IS  A  broad  matter  and  not  limited  to  the  size  of 
the  engine.     It  is  subdivision  versus  non-subdivision. 

Mr.  Smith  of  Detroit:  Mr.  Church  spoke  about  the 
economy  of  small  engines  as  compared  with  large  ones- 
He  is  perfectly  right  in  that,  because  the  greatest  loss  in 
power  id  always  on  the  small  load.  But  I  think  that 
the  question  might  be  carried  a  little  bit  farther.  The 
high  speed  engines,  as  a  rule,  are  not  as  economical  in 
coal  as  the  larger  engines,  for  the  reason  that  we  can- 
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iml  (let  as  perfect  expansion;  we  cannoi  get  as  good 
compression  lines  on  n  single  valve  Automatic  engine 
as  wc  can  on  nn  engine  with  four  valves  as  in  the  Coi 
Hss  type-  But  there  is  another  mcan:>  of  getting  ai  Ui 
economy  which  is  due  to  high  expansion  and  that  rs  t 
compounding.  It  is  known  that  all  the  ocean  steamt; 
now  arc  rim  on  triple  compounds;  that  is,  the  steam  is 
taken  at  high  pressure  in  one  cylinder  and  expanded 
intn  (he  second  cylinder  and  from  the  second  into  ^t^ 
third,  and  the  very  highest  economy  that  has  yet  l>cci| 
gained  has  been  attained  with  those  engines.  Now  the 
same  thing  can  be  done  with  the  high  speed  automatic 
engines  which  we  are  now  using  lor  electric  lighting 
and  with  very  great  economy,  and  the  tendency.  I  think 
which  has  already  started  in  Europe  is  coming  to  this 
country  and  we  will  \'cry  shortly  have  economical  high 
sipccd  constant  revolutions  and  constant  regulating  in 
the  engines  for  direct  running  ol~  dynaniu^-  There  ^icJ 
as  I  understand,  scvcnti  of  the  prominent  engin 
builders  now  who  arc  bringing  out  compound  engines 
for  high  speeds  and  !  think  the  economy  that  has  beeti 
talked  about  for  large  slow  speed  engines  will  be  me( 
in  thsLt  particular  very  shortly, 

Mr,  KiiCit:     Mr,  Smith  has  made  u  remark   abou 
which   I   would   like  to  drguc  with   hitn^  wiUiuut  taking 
the  time  of  the  meeting  to  do  it,  about  the  compression' 
not  being  as  good  on  a  single  valve  engine  as  on  a  I'ourj 
valve  engine 

Mr.  Smith:     Do  not  let  Mr,  Kerr  forget  the  ided 
that  I  am  not  in  favor  of  high  compression. 

Mr.  Kkkr:      Perhaps  it  may  take  but  a  moment  ta 
explain.     On  a  slow  rutniing  engine  you  set  the  e^-3 
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haust  valve  so  that  k  makes  an  cxhnust  closure  nt  7-8 
of  the  stroke.  That  does  not  vary  as  the  load  decreases. 
Therefore  the  entire  intcmnl  surface  of  the  cylinder  is 
exposed  to  the  icmpemture  of  the  exhaust  steam  at  the 
whole  stroke,  or  7*8  of  it.  With  a  single  valve  engine, 
as  the  eut-oir  decreases,  the  exhaust  closure  occurs 
earlier,  until,  when  you  get  down  to  a  very  light  load, 
you  only  expose  your  cylinder  for  one-fourth  of  the 
time  to  the  temperature  of  the  exhaust  steam;  and 
therefore  the  movement  of  the  compression  of  a  single 
valve  engine  not  only  is  better  under  light  loads  than  a 
four  valve  engine,  but  it  is  very  much  better. 

Mtt.  Smitii:  If  I  understand  it  rightly,  the  lighter 
the  load,  the  shorter  the  cul-offj  the  greater  the  com- 
pression. Therefore  a  greater  surface  of  the  cylinder 
is  exposed  to  condensed  steam  than  in  the  other. 

Mr»  Kerr:  Therefore  a  less  time  is  given  for  the 
bad  infiuence  of  the  temperature  of  the  exhaust  steam 
to  be  exerted  on  the  surJhee  of  the  cylinder.  This  is  a 
long  discussion;  wc  will  continue  it  in  our  next* 
(Laughter.) 

Mr.  Rice:  Mr,  Kerr  made  the  statement  that  it  was 
not  small  engines  versus  large  engines,  but  the  division 
of  poM'cr  versus  the  ron-division  of  power.  Now  it 
seems  to  me  there  is  not  any  member  here  but  who 
would  agree  to  the  subdivision  of  power,  broadly  taken^ 
in  cases  wlit-rc  the  loads  vary  largely.  Wc  all  agree  to 
that,  i  do  not  believe  any  man  can  dispute  that  one 
moment.  It  seems  to  me  the  question  conies  down  tij 
the  relative  efficiency  of  the  engine  direct  from  the 
dynamo* — a  high  speed  engine — and  that  driven  by  means 
of  counter-shafting  by  a  large  engine.  Suppose  you  have 


a£  3,500  bone  power.     Now  the  question  is, 
to  mc  tbat  2«5oo  horse  power 
to  pBt  to  a  nnoAo'  of   100  horse  pover 
t;  the  100  bocvp-fMywer  ci^ibcs  driving^  direct; 
the  1,500  rfij:me  dnvtng^  ftooi  1  comter-shaft, 

Mr-  Kear:     That  was  the  subject  of  Mr.  Churdi^i_ 
paper- 

Mk.  CifCRCH:  I  tbrnk  I  du)  allodc  to  that.  I  s^i 
ihal  ibe  unaUcsc  ntit  &faoiik]  br  ad^tcd  u>  the  lightest 
load.  I  am  tfapoaed  to  take  a  very  practical  vJcwiif 
this  quesiiofu  I  think  there  is  but  one  way  to  settle 
this  thing  absolutely  and  finally,  as  lo  which  is  the  most 
economicalr  And  that  is  not  to  argue  it  from  any  staodW 
of  compression  lines  or  any  ibeoretical  data;  but  to 
take  the  results  of  those  stations  which  operate  two 
systems,  and  extend  it  into  ihe  cost  of  ihc  various  itcim 
per  lamp  hour.  Thai  w*ill  settle  tl.  Ever)'  wclt- 
managcd  station  has  its  nightly  report  sheet  Extcml 
the  one  item  vl  coal  alone  out  to  its  cost  per  lamphoBf. 
That  will  give  Ibc  relative  coal  economy;  but  that  is 
not  enough.  Then  you  must  extend  the  collateral  item* 
of  repairs  and  all  these  various  items  extended  out  per 
lamp  hour,  and  then  you  can  combine  them  and  asc^r- 
Min  what  the  grand  total  is  as  lo  the  question  of  direct 
or  counter-shafted  engines.  Anything  short  of  that  is 
argument  and  not  demonstration.  ^ 

Mr.  Wright:  I  have  ri*cently  taken  charge  of  ^ 
station  in  New  Englnnd,  where  we  are  using  large  en- 
gines with  counter  shafting*  Wc  arc  using  somewhere 
near  5  1-5  pounds  of  coal  per  horse  power  per  hour, 
which  [  attribute  in  a  great  measure  bo  our  want  ot 
sub-divided  power.      Of  course,  there  we  have  an  tJt^ 


Trcm^caw^But  it  will  nut  be  «n  extreme  ciise  in  the 
luturc*  On  Saturday  niphi  only  do  we  have  an  ampere 
line  that  approaches  anywhere  near  Mn  Church's 
illustration.  On  the  ordinary  week  days  wc  close  at  6 
o'clock,  so  that  our  highest  ampere  line  is  maintained 
ftyr  a  short  time  only  and  then  very  rapidly  fall*;.  I 
happen  to  have  here  with  mc  some  papers  I  brought 
fur  Mr.  Church.  I  promised  thcni  to  Inru  a  lun^  litiie 
ago.and  in  preparing  to  conic  to  Pittsburgh  I  happened 
to  remember  them  and  copied  them  to  bring  with  me, 
and  if  Mr.  Church  will  allow  me  for  a  moment  to 
change  his  diagiam  a  little  bit  I  will  show  you  where 
our  line  comes.  I  think  Mr.  Church  has  shown  us  con- 
clusively that  there  ifl  a  saving  here  with  the  load  main- 
tained for  several  hours  at  its  mitximimi.  Now  huw 
much  greater  must  it  be  if  I  get  a  load  for  five  days  in 
the  week?  That  is  more  like  that.  (Illustrating.) 
We  are  coming  to  the  time  when  we  will  all  have 
nirly  closing  and  our  loads  will  be  maintained  for  a 
Very  short  lime. 

Mb.  Smith  of  Pittsburgh;  Has  any  one  noticed  this 
pccuHarty  of  our  service  in  PitLsburgh?  If  it  is  dark 
for  an  hoiar  in  the  morning,  between  9  and  10  o'clock, 
our  ampere  curve  will  jtmip  away  up.  No  matter  how 
bright  the  day  gets  arter  that,  it  does  not  drop  any. 
(l.Mughier.) 

Mr.  Kkuk:      Mr.  Church's  p^iper  mentiuned  the  dif- 
ficulty of  driving  incandescent  1amp*>   from   very  slow 
[Spued  engines  on  account  of  the  Huctuaticm  from  revo* 
Hution  to  resolution.     That   is  a  thing  which  can  be 
noticed  in  a  great  many  phices.     Thcic  is  another  tiling 
^"h!ch  gOi'S  hand  in  hand  with  that.     It  is  quite  a  well- 
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jLt'TTT  iir:  tZrfl  i  ?':t  f^nd  eag:"^  has  comparatively 
i^i^.  zr-c^:rL-  Iz  if  ^t^DcrallT  ackoowledgcd  so-  The 
zr-^i'ii  :z  ^Ti;  ;^;ii=je  is  smaS.  Now  pat  flv  wheel 
rr:z:r^  :"  x  C:t  =3vc*i  en^iae  so  that  it  won't  make 
IT:  '*i-nr5  fick^r  t^i  t>s  wi3  find  that  it  has  a  veij- 
L-rr-  ~>r*:'r-  Tbtf  rftiso:^  that  a  slow  speed  engine 
i-13  s=Lill  ihc^-:*z  i5  ^vcass^  h  has  not  fly  wheel  enougb 
r-'i  Tb;  Tzrnrer  ,-:'  rc-cif  of  flv  wheel  to  give  it  good 
z.'^J^-:z  zuie^  ::  x  hi^h  nictioo  engine-  That  is  a 
't-zj:  Trv'r  ^^  Terr  Izrdc  risoiight  of  in  electric  lightio^, 
£-i  w"*;-  lir-i^i:  >:l  Is  onlTthooght  of  too  late;  when 
tr^ifv  txic  j«:  ti-?  £nK:  5y  wheel  and  pat  in  a  second. 
T^'-^z  xrr':e*  " :"  x:  x"  rv>  our  class- 

Thz  Vx'E-PsESir^EXT:  If  there  is  no  further  dis- 
*:->5::r_  ;:"  Trese  :>p:o5  die  papers  will  be  received  and 
SZZX2.C   jr  the  =::=;;:es  aad  the  subject  will  be  passed. 

Wc-  w^"  T.:v  hc3^  rr^rr.  Mr-  Barton  on  Underwriters' 

>!-    Bm-  rt,^ih:>rMper. 
:;:'::    S:::_\7:    N    07    ELEvTrRlC   LIGHTING   TO  FIRE 

:n<;.r_\nve. 

1-  c/:^>:ccr-rc  the  rc-.inon  berween  Electric  Light 
^r,^:  Fire  Irsjrurce  -r-terests-  I  nmst  confine  myse!! 
:::>i:v:iy  w  the  <::u,i::on  :n  New  England,  because  1  am 
fanvlijr  w::h  what  has  been  and  is  now  being  done 
there,  an*.:  I  a:n  q'uite  as  ur^tamiliar,  except  in  a  general 
way,  with  the  reIa::on5  that  exist  between  the  two 
iTitcrosis  outsiiJc  ot  that  smail,  but  lively  quarter  of  our 
country. 

In  *'rdcr  that  you  who  live  awav  from  New  England 
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maj  better  understand  what  I  triAy  $ny  as  I  proccc<l,  it 
vrill  be  well  for  me  to  Icl)  you  briefly,  what  kind  of  an 
insurance  organisation  we  have  there.  i 

The  Mew  England  In^iurance  Exchanp;e,  which  exer- 
cises a  modest  control  over  a  part  of  the  fire  insuranec 
matters  within  that  territory,  (with  the  exception  of  the 
City  of  Boston  and  State  of  New  Hampshire),  is  a  hody 
composed  of  the  special  a(*entSf  adjusters^  travelling 
men  or  so-called  '*  field  men,"  representing  the  various 
Stoek  Kirc  In*;iirance  Companies  doing  business  there — 
some  one  hundred  and  fifty  in  number.  These  men 
mostly  have  their  headquarters  in  Boston,  which  is 
verily  a  "  Hub  "  in  that  respect.  They  arc  constantly 
skirmishing  over  the  territory,  individually  or  in  squads 
of  two  or  more,  adjustiu};  losses,  and  occasionally, 
through  the  eo-Kjperaiiun  of  tlieii  IifL-al  agents  in  tlic 
towns  and  ciiies,  stealing  good  rislcs  from  each  other  or 
from  some  other  competitor;  but  every  Saturday  finds 
a  large  majority  ot  them  back  in  Boston,  where  they 
convene  in  regular  session  and  consider,  with  legislative 
dignity,  any  matters  of  common  interest — eleclnc  lights 
included*  They  swap  experiences,  swap  yarns,  swap 
anything  for  something  better;  consequently  they  are  a 
body  of  wonderful  unanimity  in  any  cause  that  promises 
xommon  good  to  themselves  and  justice  and  fairness  to 
others.  They  say  to  electric  lights,  "burn,"  after  our 
inspector  has  approved  ihc  manner  in  which  you  are 
installed  and  maintained;  and  as  a  ccnseqaence  there 
arc  in  New  Enghirul  to-day,  not  incbuling  HoAton  and 
New  Hampshire.  13^914  arc  and  157,848  incandescent 
lamps  radiating  their  beautiful  bright  light  where  the 
feeble  flicker  of  the  gas  jet  and  kerosene  lamp  could 
not  pc  net  rate. 
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So  concerted  is  the  aclion  o(  these  men*  tluil  wt 
they,  hy  reason  of  any  iicccssiiy,  compclicdto  say  ibat 
electric  tighls  shwil  not  bunt,  comp;ir:4tivo  diirknf.'vs 
would  once  more  reign  supr^-me  in  that  fair  land;  b 
while  ihey  can  cuntinuc  to  cuunt  npun  their  tingcr?  die 
yearly  Hrcs  caused  by  this  mmlern  illuminant,  I  thin^  I 
can  safely  assure  you  that  their  dreaded  power  ol 
exiingui*iliment  will  not  be  exercised- 

I  have  made  exceptions  of  the  Cilj*  of  Boston  unJ 
Stjite    of    Nt*w    llanips;liire,  the    reasons   Inr  which  arc 
these:     The    former,    tn    its  tire   in^urnnce    niMtters  i> 
^tlper^i^ed  by  a  sniiihir  ar|;ani/,aliun  iu  iiurSf  known  dt 
the  *'Boston  Underwriters' Union,"  which  handles  elec 
lights  in  the  same  manner  as  our  cxcha'^ge.     The  laiii 
throujih  ania>;onisiic    and  unlair   let^islutton   over  t 
years  ago*  caused   the   absolute   retirement   (Vora  ih: 
stale  of  every  out<;idc  stock  fire  insunincc  compjmy,  and  j 
they  now   manage  that   business   by  themselves,     ^jfl 
what  light  they  work,  wc  know  nut,  but  judj^hi^  iVi^m  " 
their  Siul  experience  of  the  past  year,  we  are  led  to 
licve  tliat  they  work  by  the  unholy   light  of  their  o 
wicked  ways. 

I  ha\c  described  the  character  of  our  exchani;e,  prin- 
cipally to  «how  ihc  (lifierence  between  it  and  nv»st  ol 
the  insurance  orgimi/.ati<*ns  of  tiur  countrvt  which  are 
generally  composed  of  officers  of  eoiii|>anic>,  or  local 
and  general  agents  in  the  large  cities,  between  whoi 
by  reason  of  their  greater  competitive  relations,  thcrf 
exists  a  less  conlial  and  familiar  lelhnvship.  and  iHcj 
arc  consequently  h-ss  able  to  harmoniously  and  s»*> 
cessfully  device  and  carry  ojt  methods  ol  improvcmci 
and  mutual  good. 
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n  the  first  yc»r  of  our  existence^  some  five  year^cl 
vj  wc  realized,  after  havinj^  paid  considerable  sums 
posses  tauMcd  by  elcctrit:  liyhts,  Umt  our  intercsi^ 
nanded  the  iruspectioa  of  all  such  apparatus  by  somv 
son  selected  by  ourselves,  if  we  were  to  cuntinuc 
nting  permits  for  the  lights  without  charge.  We 
re  a  jvar  or  two,  in  a  sort  of  experimental  way,  in 
cin*;  settled  down  to  a  perfect  system  of  inspection, 
the  result  vf  the  last  two  years  imrncdiatcly  prc- 
ing  18S7  shewed  us^  for  the  liibor  we  had 
lertaken,  a  loss  of  less  than  eight  thousand  dollars 
n  electric  lighting,  in  our  tcn'ilory.  We  had  by  thai 
e  not  only  given  up  all  thought  of  making  an  extra 
rgc  for  a  p*.'rmit  to  use  your  lights.  :is  we  do  in 
IV  cases  for  kerosene  oil.  and  in  some  inf^tances  for 
,  but  wc  were  fast  beginning  to  show  our  preference 
k'our  illuminant  by  granting  reducUous  in  our  rates 
ircniium  The  year  iHHy  has  shown  lis  a  loss 
Ird  from  your  Hphts  something  less  than  any  pre- 
year*  notwithstanding  the  great  increase  in  your 
Itations,  and  the  spirit  of  recognition  of  your 
fiortty  in  piMf^l  of  safety  has  steadily  gained  ground, 
il  am  happy  tu  predict,  that  before  another  month 
\ssed  the  New  England  Insurance  Exchange  will 
\nnonnced  its  £avor  in  the  form  of  a  schedule  of 
rates  which  it  purposes  to  make  on  certain 
of  risks  where  rhc  excUisive  use  of  eteclric 
guaranteed. 
Ik  thai  in  this  respect  we  will  have  fiiirty  titken 


Ijosition  to  this  end  was  made  by  the  Electric 
jniTurllee  of  our  Exchange  a  year  ago,  but 
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while  we  had  fur  two  years  previous  made  an  occasioij 
reduction  in  mtes,  and  have  done  so  more  gcneraln 
during  the  past  year,  the  time  has  not  seemed  ripe  una 
now  Eur  an  open  announcement  lu  lliat  clTcct.  J 

This  feeling  of  preference  for  electric  lights  has  bca 
very  gradual  in  gaining  ground  with  us,  and  has  reached 
a  general  recognition  from  the  fact  that  the  fires  ft 
that  source  have  been  few  in  niimber  and  the  los; 
small  in  amount;  and  this  favorable  result  has 
assuredly  been  due  to  our  perfect  system  of  inspection. 

In  this  claim  I  am  supported  by  the  greatly  increa^d 
number  of  fires  that  are  reported  as  occurring  in  sec- 
tions where  insurance  inspection  does  not  prevail. 

That,  there  are  in  your  method  of  Hghling  nuiny 
inherent  possibilities  of  causing  combustion  ami  loss  of 
property  thereby,  I  need  not  claim,  because  none  of 
you  would  for  a  moment  deny  it;  but  what  I  do  want 
to  claim,  and  mean  to  pcr!>ist  in  maintaining*  is  that 
there  is  no  reasonable  excuse  for  any  tire  to  be  caused 
by  your  apparatus,  except  in  very  rare  cases  where 
some  unexpected  and  unadvoidable  accident  mnv 
occur.  It  is  quite  possible  for  you  to  reduce  the  fire 
hazard  oi  your  system  to  the  very  lowest  degree.  It 
is  quite  as  impossible  to  do  so  with  any  other  means  of 
artificial  Hghting. 

How  can  any  care  or  control  be  exercised  over  ill? 
promiscuous  use  of  kerosene  lamps,  while  men,  women 
and  children,  including  the  careless,  the  thoughtle 
the  stupid,  the   old  and  feeble,  the  young  and  we: 
are  handling   them?     What   can  prevent  the   innocci 
but  agile  cat  from  upsetting   the   lamp   tarlcssly  Icit  ii 
its   path,  ns    it   is  not   infrequently  accused  of  doin; 
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Surely  no  ifiRuranci^  infipcctnr,  even  with  his  iil>i(]iititnits 
habits,  could  prevent  such  catastrophe.  1 

While  greater  care  and  a  system  of  inspection  could 
prevent  many  explosions  in  the  gas  system,  they  could 
not  prevent  combustible  matter  from  coming  in  con- 
tact with  the  open  Hume,  neither  in  the  dwelling,  the 
store  nor  the  vrorkshop;  nor  could  lh*fy  prevent  an  ac- 
cidental escape  of  gas  through  a  leak,  or  a  burner 
carelessly  left  open,  and  in  that  event  no  amount  of 
cautionary  rules  could  deter  the  innocent  occupants  of 
the  premises  trom  going  in  search  of  the  leak  with  an 
open  light  in  their  hands.  ^  m 

While  our  policies  distinctly  exclude  damage  caused 
by  explosion,  unless  5re  endues,  and  then  only  cover 
the  dtunagc  by  fire,  there  is  usuallv  fire  enough  to  "  ring 
US  in,"  and  the  drawing  of  the  line  between  the  explo- 
sion and  the  lire  is  usually  disastrous  to  us.  j 

Therefore  I  hold  that,  while  no  po*isihIe  hum^n 
foresight  can  prevent  fires  from  the  old  methods  of 
lighting,  it  is  not  only  possible,  but  quite  an  easy 
matter,  to  prevent  them  in  your  case,  if  you  set  about 
it  rightly. 

If  I  were  to  presume  to  offer  advice  in  the  matter,  it 
Wfuild  he  this:  Where  insurance  inspt*ction  is  already 
being  prnctiscd,  combine  among  yourselves  and  support 
it  by  paying  whatever  is  reasonable  for  carrying  on  the 
work  in  an  intelligent  and  economical  macner;  also  by 
helping  them  improve  their  rules  and  requirements 
from  time  to  lime  as  your  experience  develops  new 
means  of  safety. 

Where  such   work   is  not  being  performed,  get  to- 
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gcthcr  tn  the  same  manner,  those   of  you    who   ait 
operating  in  that  field*  and  ask  the  insurance  men  to 
appoint  an  inspector:  then  submit  your   work  to  him. 
Conform  cheerfully  to  his  reasonable  requirements,  and, 
goto  the  public  with  his  approval.     The  approval  t^H 
insurance  companies  ol  nnv  lijrhtinjr^  heating  or   pow«^^ 
device,  is  necessary.     The  public  wanl>  lipht,  heat  and 
power,  but  it  must  have  insurance,  lor  on  thai  the  greflt^ 
commercial  fabric  o(  to-day  depends  for  solidity* 

By  such  inspection  you  will  bring  the  fire  hazai 
down  to  the  minimum;  jou  will  largely  increase  th^ 
jfTowing  confidence   of  the    public    in  your  lighu;  jan 
will  rapidly  clear  away   any-  lingering  prejudice  wit 
insurance  men  againsi  you,  and   in  place  of  oppoMtki 
that  ynu  may  now  occasionally  meet  with  from  ihcmr 
\ou  will  readily  t^btain  their  lulksi  endorsement;  mi>TC 
than    that   wen,  you    will    doubtless   receive    positive 
encouragement  from  them  in  the  way  of  concessional 
rates,  in  many  cases. 

The     two     interests    should     harmonise    and     wor| 
togcthet    to  the  greatest  degree-      You   ha^e    in  yrt 
system     of    artilicini    lighting    great    possibilities 
reducing  the  enormous  fire  waste  considerabi}*;  whrl 
we  have,  through  our  endorsement  and  encouragement 
the  power  to  largely  increase  your  development;  an^ 
the  two  together   can   give    mankind    more    light   an 
better  light,  ard  it  needs  it, 

I  do  not  hold  that  you  are  deficient  in  any  degree 
to  what  doe«  ^md  uhnt  does  not  ensure  safet\'^  in  vnu 
work,  but  I  think  that  you  will  agree  that  in  the  con- 
struction and  maintcn.ince  of  your  equipment  you  are 
somelimes  obliged  to  depend  up<m  those  who  are  nc 
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so  proficient  in  their  calling  us  they  niight  be*  The 
good  insurance  ins]>ccior,  who  gleans  his  kiiuwicdge 
and  experience  from  :iU,  help>;  you  to  educate  and 
improve  in  usefulness  ihosc  employes  to  whom  you 
entrust  your  work.  I  refer  particularly  to  the  con- 
struction and  dynamo  men,  and  the  trimmer, — to  the 
litter  more  pitrlicularly.  If  this  iunctionnry  had  pos- 
sessed a  kn<rwledge  of  the  possibilities  of  lire  from  the 
arc  lamp,  the  lasses  from  electric  lighting  in  New 
England  last  year  would  have  been  too  inconsiderable 
for  mention. 

Right  here  I  wish  to  speak  n!  the  habit  that  some- 
times possesses  local  companies, —  that  of  hiring 
incxperitrnced  help  because  it  is  cheap.  It  is  false 
cconi>niy,  I  think. 

Competition,  which  is  ver}'  great  among  you,  drives 
you  in  some  cases  to  lowering  the  standard  of  your 
material  and  work.  It  compels  you  to  figure  in  every 
possible  way  to  get  the  job.  Nine  of  you  may  be 
honestly  inclined  to  maintain  the  highest  degree  of 
perfection,  but  the  tenth  one  outbids  you  all  by  figuring 
for  cheap  work.  Careful  and  conscientious  insurance 
inspection  brings  him  up  lu  the  rack,  or  shuts  biin  out, 
and  we  all  j  rofit  thereby. 

The  question  of  insulation  was  referred  to  in  a 
pointed  and  timely  manner  by  our  friead  Haskins,  a 
year  ago,  and  hts  suggestions  seem  to  have  lakrn  root 
in  the  cast.  Insulated  wire  is  now  the  rule,  rather  than 
the  exception,  in  those  places  where  msulation  is  most 
needed,  and  painted  wire  has  "lost  its  grip."  The 
dilTerencc  in  cost  is  too  slight,  and  in  point  ofcfliciency 
and  economy  loo  gre^t,  to  allow  the  reform  lo  languish. 
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The  loc^ktion  of  centml  stations  ftcoms  to  be  recci 
ing  mcritc-d  aUcntion,  but  not  to  that  extent  which 
gOtiU    of   tliL-    profession    ilcmands.     In    the    pa*it.    l 
practice  has  been  Co  secure  power^  especially  in  t 
smaller  places,  where   it  could  be  had   the  chcapc 
wiihout  regard  to  permanency  and  surroundings.     T 
resuh   has   been   that   you   have    gone   into  cram 
qu:irtfr<.  with  hax»rdous  occupations  on  all  sides,  ahnvc 
and  Ik-Ilinv  you.     Vou  have  {;ol  power  by  using  boil*; 
MliA'Hdy  being  uorktrd  well  up  to  the  limit  of  Siifciy* 
you  have  set  other  boilers  in  the  limited  space  at  yo 
disposal. 

There  have  been   fires  and'  losses  char^^cd  to 
which    yciu    nuglu    have    escaped    by    locating   mon 
wisely,  and   as  a  consequence  too  many  insurance  m' 
now  lo^'k  upon  the  electric  light  station  as  one  of 
specially  hazardous  rtsk». 

Locate  by  yourselves  as  much  as  possible;  build  afi 
modern  fashions;  do  no:  spare  brick  walls  and  cement 
floors  where  they  will  add  to  your  safety,  and  then  y 
will  get  lower  rates    from    stock    fire  insurance  co 
panics,  or  our  ''  mutuar'  Iricnd,  Woodbury,  will  provi 
_  for  you. 

There   are    in   New    England,  as  many  of  vou 
aware,  a  do/cn  or  more  gootl,  strong  mutual  fire  insur- 
ance    companies,    known     as     the     *'  Manufacture 
Mutuals,"     They  confine  their  acceptances  of  risks 
the   largest  and   Ik'SI  manuficturing  properties  in  Ne 
England  and   the   Middle  States,  and,  to  a  limited  e: 
lent.  In  the  Southern  Staitcs  and   Dominion  of  C'aiiafla. 
Mr.  C.J.  II,  Woodbury  is  one  of  the  vice-pi-esidents 
the  largest  of  these  mutual  companies,  and  tlic  rt 


agnized  expert  Authority  for  them  all.  Al^^ut  6ve 
hundrtrii  of  the  Lir^c  manufactories  iiisureil  by  them 
are  lighted  by  electricity,  either  arc  or  incandescent^ 
and  very  largely  isolated  plants.  They  have  received 
the  inspection  of  Mr-  Woodbury,  ;md  the  greater  part 
of  those  in  New  England,  that  of  Inspector  Brophy, 
also.  I  take  plea<<ure  in  quoting  from  a  letter  on  the 
flubjeet  recently  received  by  me  from  Mr,  Woodbury, 
He  says: 

*'  When  electric  lighting  was  first  introduced,  it  was 
the  canse  of  a  great  many  fires,  there  having  been 
twent>'-three  fires  from  ,this  source  in  the  sixty-one 
tnills  using  it  in  i88r  and  1S82,  By  April,  1882,  all 
the  electric  lighting  plants  in  property  which  was  in- 
sured by  the  Mutuals  has  been  changed  to  conform  to 
the  rules  for  installation  which  I  had  prepared  in  De- 
cember of  the  previous  year*  and  since  that  time  wc 
have  not  had  a  sin^jle  fire  from  electric  illumination. 
I  do  not  fcnuw  of  any  fires  caused  by  electric 
lights  which  did  not  owe  their  origin  to  a  disregard  of 
principles  laid  down  in  those  rules  as  essential  for 
safety," 

I  think  thill  statement  bears  m^  out  in  mv  assump- 
lion  a^  to  the  almost  entire  inimiinity  from  fires  due  to 
artificial  lighting  that  is  attainable  by  the  use  of  your 
methods,  and  I  ask  no  better  support, 

Mr,  Rid  tun  h:is  advanced  some  excellent  ideas 
looking  to  better  work,  in  point  of  safety,  in  construction 
and  maintcnsmcc-^that  of  examination  for  fitness  and 
<jua[iticatton,  of  the  men  who  do  this  work,  and  the 
(tranting  of  certificates  to  them  if  found  competent, — 
the    same   as  is  done  in  the  case  of  steam    engineers. 
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He  would  Iiave  tlie  Board  of  Examiners  composed  of    , 
electrical  and  inviirance  experts-      My  only  criticisni  i^M 
that  liis  idciis  fait  sliort  of  the  whole  necessities-     Th^^ 
Hbsulutelv  impartial  IiispcciiJi  'm  still  needed  to  sec  th;^^ 
the  *'  tenth  man,"  of  whom  1  have  previously  spokelH 
does   not    prosecute   his    nefarious    work     without    a 
certificate;  al$o  to  sec  that  those  who  hold  cercitioatL^s 
are  not  intrusting  their  work  to  cheap  men  who  don't 
hold  them,  or  that  the  guileless   trimmer   is    not   falling    j 
into  the  habit  of  leaving  the  bottom  off  his  arc  latnps. 

t     would     not    occupy    your    time     with     technical 
suggestions,  if,  indeed,  1  had  any  to  offer,  because  they 
had  better  be  left  to  printed  rules  and  Inspectors;  but 
it  may    interest  you    to    know    to    what    extent    vouTj 
business  has  prospered  in  New  England*  ^H 

The  following  fi|»ure«  are  taken  from  our  Inspection    ' 
Records,    and    are    probably    about    right-      They   are 
NicIu^Ue  uf  lio^^um  but  exclusive  of  New  Hampshire, 
^or  comparative  purposes,  I  give  them  ks  they  stood  at 
the  beginning  of  i886  and  also  1888- 


NUMBUK   or  AftC  I.IGIIT   CKNTRAL  STATIONS. 


In  MiusachufrcttAi 

1886, 

iO 

18SS, 

45 

"  Khvdc  I*lni«J, 

ft 

5 

u 

8 

**    CoilTKXlicut, 

it 

9 

Bi 

11 

"  Miiiiitr, 

a 

4 

4L 

M 

"  Vermont, 

it 

none 

t4 

« 
J 

ToUls,  44 

Increase  of  18SS  over  18S6,  ril  per  cent. 
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CAPACITY  OP    ABOVE    IN  ARC   LAHPS- 


In  MassachusettH, 

[Including    2i63  in 
ston    in     rSS6    and 

75  m  iSSS.] 

In  Rhode  Island, 

i8S6, 

3^93 
831 

18SS, 
it 

7305 
1961 

'*  Connecticut, 
'*  Maine, 
*'  Vermont, 

n 

781 

520 

none 

it 

33'' 
1465 

4'S 

■  Totals,  SSa6 

Increase  of  1888  over  1886,  148  per  cent. 
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JUBER     OF      INCANDESCENT     LAMPS     FROM     CENTRAL     STATIONS- 


In  Massachusetts, 

1S86, 

S600 

188S, 

74^500 

[Including  9000  in 

oston  in  1SS8-] 

In  Rhode  Island, 

n 

finn 

*t 

2200 

*'  Connecticut, 

•  ( 

none 

ti 

1 1 ,050 

"  Maine, 

n 

400 

n 

8100 

"  Vermont, 

^t 

none 

l( 

1400 

Totals,  9600 

Increase  or  1888  over  1886,  913  per  cent. 
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NUMBER    OF     ARC    LAMPS    IN    ISOLATED    PUVNTS- 


In  Massachusetts, 
''  Rhode  Island, 
"  Connecticut, 
"  Maine, 
"  Vermont, 


1886, 


459 
416 

222, 
10 

58 


Totals,  1 166 

Increase,  1888  over  1886,  68  per  cent 


1S88, 


721 
73< 

5<' 
iz3 

1962 


^ 
>. 
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IKtTMUKK   OP  IKCA?4DI»CKNT    t-AM1>A  |\    LSOI^TKp   rUlXTS 


III  MflAsachusclts, 

i$S6, 

'fit003 

188S, 

40,619 

"  Rhode  UUml, 

It 

4140 

tt 

954* 

'*  Omnectictit, 

II 

3117 

a 

11,050 

''  Mjiinc, 

it 

i860 

44 

69^ 

'*  Vcrjcnont, 

ti 

none 

•  • 

■(75 

Incn;at*c,  iSSS  ovtr  1886,  184  per  cent. 

To4ft]  Arc  L4inip«,  iSSiS,69<>>,  |8S$,  16^19.  InGim»e<  tSSSowr 
1S86, 135  prf  ccfit. 

T<Md1  IncntiHc-scrnt  I,Amp«,  1886,53710,  18SS,  i6$.S|8.  Incnvif. 
t8$S  over  18S6,  39i  i>er  cent. 

Total  Arc  anJ  IncAndcsccnl.  1SS6.  40.711,  1888,  iSux6f}-  In- 
crcji«c,  188S  over  i$S6,  ^^3  percent. 

Those  of  you  uho  mity  know  the  ralia  of  increase  in 
other  sections  of  ihc  country  f(»r  the  corrcs[«)nding 
ptrioJ.  can  judge  il  New  Iinglaiid  insiiruncc  snprf 
vision  is  a  detriment  to  your  business,  or  otherwise. 

A  whole  year  without  any  considerable  fire  loss  in 
our  country  from  electric  lighting,  would  be  a  splendid 
record,  but  none  too  goixl  for  any  of  us  to  contcmpbtc. 

While  such  a  result  is  far  outside  the  bounds  of 
probability,  in  the  present  condition  of  thing?,  it  i^  well 
inside  the  bounds  of  possibility.  As  well  might  we 
hope  to  revolve  the  earth  from  east  to  west  as  to  hnpe 
for  anything  short  <>f  millions  of  dollars  of  6re  to^ 
annually  from  the  old  methods  of  illuniinatin^r  b>' 
combustion, — the  candle,  the  gas  and  the  kerosene 
oil  Hanic.and  the  accompanying  friction  nuttch. 

S.  E.  BARTON. 


The  ViCK-pRKSrr>ENT:  Gentlemen  you  have  heard 
te  paper  of  Mr,  Darton.    It  is  now  open  for  diiccufifiion. 

Mr<  Barton;     I  think  th<r  sh<»wm^  in  New  Kn^hmd 

ust  be  ^u  ^ooH  rliai  ihcrc  is  noTiiin«;  to  say.  It  speaks 
r  itself. 

The  VrcE-pBcsiDENT:  If  there  is  no  objection  the 
iper  will  W  received  and  spread  upon  the  minutes 
id  the  topic  passed. 

We  will   now    hear  from    Mr.  G-  W-  Farfcer  of  St 

■ 

rouis  on  what  constitutes  a  good  carkor  point, 
Mr.  Parker  read  his  paper. 

WHAT  CONSTITUTKS  A   GOOD   CARBON    POINT, 

From  the  standpoint  of  the  nianufacturer  all  well 
aked  carbons  that  are  straight*  frt-e  from  cracks  and 
Cher  similar  defects,  and  made  from  pure  material,  arc 
ood  carbons. 

The  electric  light  engineer  will  say  that  no  carbon  is 
ood  unless  it  will  center  properly  and  pvc  him  a 
easonably  long  life  with  a  good  light.  Mc  is  not  at  all 
iquisiti\'e  as  to  the  method  of  their  manufacture,  pro* 
ided  ihe^   give  8uch  results. 

But  as  the  niaiiuiacltirer  can  go  no  further  than  to 
orrect  any  errors  in  his  mcehartcal  processes,  the 
alue  of  the  carbon  afterwards  depends  upon  the  con- 
itions  of  its  use.  Such  carbons  as  are  described  in  the 
irst  paragniph  will  in  some  currents  be  satistactory 
loth  as  to  liphl  and  life.  In  others  the  light  may  be 
irilliant  and  the  life  too  short,  or  there  may  he  area  too 
hon  or  too  long,  flaming  or  other  defects  arising  from 
he  unsuitability  of  ibc  carbon  to  the  current,  thtre 
►eing  no  inherent  defect  in  the  pencil  itself.   Therefore, 


to  cover  the  whole  ground  of  this  important  inquin\ 
wc  should  also  hare  the  carcAilty  compiled  sUttemenr-^ 
of  your  experience  of  the  behavior  of  carbons  burning 
in  your  lamps  under  varying  circumstances,  Kroni 
this,  results  of  ^cat  value  to  both  sides  mif^^hc  be  ol^ 
tained.  ^| 

Thi're  appears  to  he  no  trouble  In  determining  what 
constitutes  a  ^ood  ciirbon  mechiinically*  but  to  you  a 
good  carbon  means  one  that  wUl  givt-  you  satisfactory 
results  in  your  use  of  it,  and  tliere  wc  find  several  diffi- 
culties, \i'ithout  taking  into  account  imperfections  in 
your  apparatus.  The  first  is  the  dificrcncc  in  th* 
strength  of  the  current  used  in  the  diftcrcnt  systems, 
and,  also,  in  many  cases  in  dilTerent  plants  of  the  sanK 
system,  the  corresponding  diDerences  in  the  resistance 
of  each  lamp,  and  frequently,  unequal  adjustments  of 
lamps  in  the  same  plant.  ^M 

For  convenience  wcare  in  the  habit  of  referring  xP 
those  systems  in  which  a  small  eutrenl  and  a  long  arc 
are  used  as  hijfh  tension  systems,  and  those  in  which  i 
large  current  and    short  arc  are  used  us    low  tension 
systems. 

The  requirements  of  the  low  tension  seems  to  lie  a 
carhtm  tnat  is  hard*  well  plated  and  a  good  conductor, 
the  latter  being  the  most  impfirtanl. 

In  the  high  tension,  on  the  contrary,  hardness  and 
conductivity    seem   to   be   of    secondary'    importan 
There  iji  a  tendency  to  flame  and  burn  unsteadily  w 
a  hnrd   carbon  is  used  in  diese  systems  and  a  softer  oi 
soiucliines   bcconivs  necessary,   which  in    many  c 
shortens  the    time  in  which  a  lamp  will  bum  wi 
being  re-trimmcd,  but,  in  such  case   the  dificren 


i'ully  made  up  in  the  brilliancy  of  tlic  light.  On  the 
other  h:in(K  where  a  soft  carbon  is  burned  in  n  low 
tension  current,  the  tendency  is  to  form  needle  points 
vfhich  prevents  the  caiboa  from  centering;  properly, 
c^iuses  them  to  heat  and  is  apt  to  burn  the  holder. 

I-el  us  pursue  the  inquiry  touching  the  questions  of 
size,  conducti\'it)%  mortality  iind  Vy^hu  and  ascertain  if 
definite  relations  can  lie  established  in  regard  lo  them 
that  may  result  in  guiding  us  to  the  selection  of  perfect 
carbons  for  use  from  a  mass  of  mechanically  good 
carbons. 

ntAMKTERS.  ^ 

It  is  a  inatler  of  ^eal  interest  to  know  in  wli^t 
manner  and  lo  what  extent  tlic  size  of  the  carbon 
eflects  the  result  in  a  current  of  given  strcnjrlh  cover- 
ing, of  course,  in  the  general  question  of  conductivity, 
the  all-important  resiilr<i  of  light  and  life. 

HAKONESS    OK    CONIIUCTIVETY.  _ 

It  is  well  known  that  a  hard  carbon  offers  less 
resistance  lo  the  current,  or,  in  <ithpr  words,  has  greater 
conductivity  than  a  soft  one;  therefore,  in  carbons  of 
the  same  length  and  diameter,  made  of  the  same 
material^  by  the  same  process,  conductivity  increases 
and  diminishes  respectively  with  their  hardness  and 
soilness. 

In  either  h;ird  or  soft  carbons  whatever  of  conduc- 
tivity they  posse^t  respectively  will  be  increased  or 
Oiminished^as  the  square  of  their  diameters  arc  increased 
or  diiiiiniahcd,  the  length   being  maintained.     It  would 

pear,  therefore,  that  it  is  possible  to   make  a  softer 


^ 


carbon  of  larger  diameter  that  will  be  the  equivakiM 
in  conductivity,  of  a  harder  citrbonof  sniallcr  diamt^tofl 

MOBTAi-rrv  OP  CARBONS.  m 

Of    carbons  of  the    same    harJr.€S\   and   length,  bff 
having  different  diameters,  the  larger  will,  undoubtedly, 
outlive  the  smallcn     Of  carbons  of  the  same  diatndcr 
and  length,   but  differing  in  hardness,  the  harder  will 
outlive  the  softer.  M 

Therefore,  a  carbon  cf  iar<jer  diameter,  which  is  saff 
may  be  equivalent  to  a  smaller  carbon  which  is  hard, 
as  to  life,  just  as  it  h»s  Ix^on  shown  to  be  equivalent  in 
conductivity.  fl 

The  life  of  a  carbon  is,  of  course,  dependent  ujh)^ 
many  vicis^iludes«  such  as  high  winds,  broken  globes, 
etc.;  but  under  the  same  conditions  the  statement  made 
above  is,  undoubtedly^  a  tact.  ^^H 

BRILLIANCY   OF    LIGHT.  ^^| 

It  is  well  known  and  admitted  that  ai  betwcenTuM 
and  soft  carbons  ot"  the  same  diameter  the  latter  »'M 
give  a  more  brilliant  light-  V 

It  is  just  as  well  known  that  in  case  of  hard  carboiK 
those  of  smaller  diameter  will,  within  certain    limilSt 
give  a  more  brilliant  light  than  those  of  a  larger  dtta 
meter.  ™ 

On  the  above  statement  of  facts  it  may  be  regarded 
as  settled  then  that  with  the  same  diameter,  but  differ* 
ing  in  hardiness,  the  hard  carbon  will  posses?  greater 
conductivity  and  have  a  longer  life,  but  with  ks^ 
brilliancy   iyi  light;   while   (he  softer  carbon   will  have 
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&s  conductivity  Rnd  ithorCcr  life,  with  a  more  brilliant 
It- 

And,  further,  that  ^v'ith  uniform  hardness,  but  diflering 

Uameter,  the  larfjt^r  diameter  will  have  the  greater 

Juctivity  and  lonirer  life,  with  :i  less  brilliant  lijrhl;    j 

irhik'  Ihf  smalU'r  diameter  will  have   less  condurtivity    i 

nd  a  shorter  life*  with  a  more  brilliant  li^ht.  1 

The  foregoing  statements  indicate  invariably  that 
ttith  greater  conductivity  light  diminishes  and  life 
ncreascs;  and,  convcTsely,  that  with  diminished  c<m- 
iuctivity  the  brilliancy  of  the  light  is  increased  and  the 
lit  shortenedt  I 

In  corrnhoration  of  thts  it  appears  that  a  *imal1,  hard 
carbon  IK,  priielicaMy.  the  equivalent  of  a  larger,  soft 
carbon  their  conductivity  being  also  equivalent. 

Heretofore^  it  has  been  considered  probable  that  the 
diameter,  candle  power,  resistance  per  lump,  conduc* 
fivity  f>f  the  carbon  point,  nnd  strength  of  current,  arc 
*n  inCerdependenl.  and  a  ch;ingc  in  any  of  them  will 
Wcct  all  the  nthcrs,  requirlnfr  ,t  eonnterarting  change 
^adjustment  in  flome  of  them,  in  order  to  restore  the 
proper  relations  between  them. 

I  This,  if  so,  you  can  readily  see  is  ditticult  to  do;  for 
jpan  of  the  work  is  to  be  done  by  llie  manufacturer,  and 
pe  remainder  is  under  vour  control, 
I  On  the  other  hand,  if  the  deduction  can  be  properly 
padc  iVom  the  statements  herL'tn  pru*ientcd>  that  the  rt-- 
iiGtance  of  the  carbon  point  will  determine  its 
Lkpability  in  respect  to  light  and  life  in  the  difTcrent 
Burrents,  the  ironblc  is,  practically  removed.  It  is  not 
mpossiblc,  1  think,  to  construct  a  machine  that  will,  at 
k>  great  increase  of  cost,  assort  the  carbons  into  groups  ■ 


of    unirorm    resistance    or   conduclJvit}'.       Then,  wn 
conHtant  currents,  clean  lanip»,  perfect  connections,  and 
jni^ulation,  vou  will  asecrlain  practically  thai  caibu 
mechanically  good  will  prov^to  be  good  and  unjfomtly 
fio  in  actual  service* 

Much  more  could  be  written  upon  this  interesting 
question,  but  this  paper  is  already  too  long,  I  bait 
noted  for  your  discussion  some  important  points  vrhtch 
I  hope  your  experience  will  enable  you  to  deccrmtrjc 
definitely  if  they  are  well  tnkcn  or  not,  I  would  tx: 
gkd  to  have  the  whole  (jueslion  of  the  imperfect  buro- 
ing  of  carbon  points  thoroughly  canvassed,  so  thai 
in.inufacturers  would  got  some  hints  as  to  wh^t  ni«y  he 
done  by  them  in  the  way  o(  correction  when  the  fault 
lies  at  their  dcon  It  is  cspeeiittly  desirable  to  be  io-  1 
formed  if  that  very  disagreeable  feature  in  the  burning 
of  carbons  called  "  (laming"  is  always  the  effect  of  one 
particular  cause  and  what  that  cause  is, 
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Mr,  Parkrr  :  1  would  like  to  say  to  the  convention 
thai  the  points  presented  in  this  paper  are  very  import- 
ant to  manufacturers  of  carbons.  If  they  arc  well 
taken,  the  road  seems  to  be  open  to  the  manulacturcr 
of  carbon  that  will  be  uniformly  good.  Mr.  MorriM>n 
staled  to  mc  that  probiibly  the  best  plan  would  be  to 
have  this  paper  printed  and  laid  on  the  desk  of  eftch 
member  so  that  n  discussion  may  be  hnd  upon  it 
tomorrow.  I  can  readily  see  tliat  the  mti'icate  points 
presented  here  caiin<ii  be  understood  by  a  simple  read- 
ing, and  if  it  is  tht-  pleasure  of  the    convention   thid 


course  wil)  be  pursued.    I  am  having  the  petpcr  printcdi 
What  I  have  read  from  is  a  proof. 

Tire  Vice-Pkesidsnt:  What  disposition  will  you 
make  of  this  paper? 

Mr,  Duncan;  I  move,  sir,  that  the  paper  be 
received  as  it  is,  and  the  j;entleman'«  request  be  com*- 
plied  with  and  that  a  time  be  Bxcd  tomorrow  afternoon 
for  discussion. 

The  motion  was  carried. 

Mr-  Uuncan:  I  move  you,  Mr  Chairman,  that 
after  the  ;mnauncementshave  been  made  for  tomorrow's 
program  that  this  association  adjourn  to  9,30  tomorrow 
morning. 

Tim  Pkksident:  The  program  for  tomorrow 
morning  will  first  be  reports  from  special  committees, 
in  regard  to  the  nomination  of  officers  for  the  following 
term  etc,  and  tlial  will  be  followed  by  papers  by  the 
following  named  gentlemen:  One  on  alternating 
currents  by  T.  C.  Smith  of  Pittsburgh;  aiid  one  on 
energy  of  alternating  nirrents  by  O.  R.  Shallcnbcrgcr 
of  Pittaburgh;  underground  conduits  by  J<  N.  Smith  of 
Detroit;  underground  conduits  by  W.  W-  I-cggctt  of 
Detroit.  These  arc  very  important  (juestions;  we  arc  all 
widely  interested  in  them  and  it  is  hoped  that  we  will 
have  a  full  attendance  promptly  at  the  hour  named  by 
the  gentleman  in  his  motion. 

Mr.    Duncan's    mniion    to    adifuirn    until    9.30  A.  M/ 
tomorrow  was  then  put  and  carried- 
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The  As5ociauon  met  al  lo  a.  m.^  purMiant  tu  adjourn* 
nirnl. 

The  pKESinKNT:  The  first  bLsincss  is,  by  specia' 
order,  the  amendment  to  the  ConRtitulion^  which  the 
Secreitiry  will  rt-ad. 

The  Secrelary  (reading), 

fRrsolveJ^  Thai  Ariicle  IV.  of  the  Constitution  be 
hereby  'iincnilctl  lu  read  as  tbllows: 

The  Presitilcni  and  Vice-Presidents  shall  be  clectcJ 
by  balh't  tu  ^erve  during  the  following  meeting. 

The  Treasurer  and  Secretary  ^vho  may  be  unc  ani 
the  same  person^  shall  be  nominated  by  the  Presidcrt 
subject  to  ihc  approx-nl  of  the  Executive  Committee. 

The  Executive  Conitnittcc  shall  be  chosen  by  ballni 
AC  each  meeting,  either  annual,  semi-annual  or  speciultfl 
to  hold  <'ITicc   from   the   close  of  the   meeting  at  which 
they  arc  elected  until  the  cud  oi  the  mooting   at  whtcli 
their  successors  are  chosen.  M 

Mr.  OErAMJ':     I  tnove  that  that  ^imcndment  be  laid 
on  rbe  table- 

Mr.  Ridlon:  I  hope  that  it  will  not  be  laid  opo 
the  table  as  Uicrc.  arc  many  reasons  why  it  should  li 
acted  upon.  The  convention  is  liable  lo  be  held  i 
different  places,  in  different  jwirls  of  the  countrj^,  and 
is  xery  desirable  th;U  all  the  officers  of  the  cimvenlioi 
or  at  least  an  many  as  possible,  and  more  especially  ih 
President,  who  would  probably  be  a  prominent  loci 
man  in  the  locality  where  the  convention  should  be 
held,  should  preside  over  the  convention  when  it  is  he! 
in  his  pl:ice.  We  have  a  very  lar^o  number  of  me: 
uhii  are  eligible  for  the  ofiicc  of  Pre&idcnt;  alihoug 


perhaps  none  of  them  can  till  Mr.  Morrison's  place. 
But,  still,  when  we  go  outside  of  Mr.  Morrison,  we  have 
a  large  number  that  wc  can  select  froni;  ;md  U  would 
take  some  h'ttle  time  to  ^o  around  throuf^h  them.  I 
hope  that  you  will  act  on  tliis  measure  and  not  lay  it  upon 
the  table. 

*TiiR  President;  This  is  a  very  important  matter 
and  [  hope  you  wilt  not  call  for  tlie  question  until  the 
members  of  the  convention  have  all  had  a  chance  to 
speak,  if  they  desire, 

Mr.  Leggett:  It  seems  to  me  that  the  action  of 
the  committee  is  in  a  proper  line.  At  the  Boston  con- 
vention the  same  recommendation  was  made,  but  was 
laid  upon  the  table.  There  is  one  suggestion  that  I 
would  make  in  the  nature  of  an  aniendnicnt,  and  that 
is  that  the  office  of  President  shall  be  for  one  year,  or 
at  least  until  the  anntial  meeting  next  succeeding;  and 
that  the  Executive  Committee  shall  be  chosen  to  servej 
at  each  meeting.  Wc  bavc  found  here  in  this  meeting 
the  value  of  having  the  Chairman  nf  the  Executive 
Committee  at  Pittsburgh;  and  you  will  find  in  each 
pluce  great  value  in  having  the  Chairman  of  ihc  Ex- 
ecutive Committee  at  the  place  where  thcr  meeting  is 
to  be  held-  There  is  a  great  deal  of  work  for  the 
Kxecutivc  Committee  to  do,  and  a  great  deal  more  work 
thrown  upon  the  members  of  it  who  arc  at  the  place 
where  the  meeting  is  to  ht*  held,  than  upon  any  other 
parties.  If  Hie  Chiiirman  i>\  the  Executi\e  Committee  is 
selected  fiuin  a  phuri'  dt&laiit  from  ihe  point  wlicie  the 
meeting  is  to  be  held,  it  becomes  a  matter  of  very 
serious  consideration  as  to  what  arrangements  may  be 

made  for  the  entertainment  of  the  committee,  or  for  its 
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op^rntion?;.  On  the  general  question  of  the  S4!lcctioii 
of  ihe  President  and  Vice-President  of  the  Associatkis 
it  :^ct:ms  to  niu  it  w(juld  be  uf  grciit  value  lo  the  A* 
ciation  to  have  the  positions  of  President  and  Vice' 
President  hicaled  aboul  through  the  Associaiion,  so 
that  all  sections  would  feci  interested  in  them, 
think  that  there  is  nobody  but  Mould  feel  flattered  a 
gr^tilied  to  he  selected  to  hold  either  one  of  thci** 
offices  in  this  Association;  and  to  confine  their  scltc- 
lion  to  tlic  locality  wliere  the  nieetiu^  is  to  be  held  Mill 
m:ikc  such  n  limitation  as  to  leave  out  of  consideration 
some  parlies  who  ought  to  be  considered  in  that  cpo- 
nection,  and  who  come  from  rc5if>ns  where  perhaps  ihc 
nieolings  of  the  Assoeiatic^n  would  never  be  held,  I 
therefore  mr^ve^  as  an  amendment,  that  the  term  of 
office  of  the  President  and  Vice-President  extend  from 
the  close  of  the  nieetinj^  at  which  the  .ippointnient  is 
made 'Until  the  close  of  the  next  annual  meeting.  [ 
hope  the  action  of  the  cDmniittcc  will  be  considered 
and  adopted  and  not  laid  t^pon  the  table.  *  ^| 

Thk  Presidknt:  You  have  heard  the  amendment. 
<vhnt  disposition  will  you  make  of  il? 

Mit.  Mason:  May  we  hoar  a^in  the  original 
Miotidii  with  the  aineiiUuienl?  I^crhaps  there  arc  some 
here  that  did  not  hear  the  original  resolution,  ^| 

Tlie  amendment  as  reported  by  the  committee,  ano 
amendment  r>irered  by  Mr,  Leg^ett  were  read  by  the 
Secretary, 

Mr.  Wekk-s:  That  Is  precisely  the  way  our  Con- 
stitutioTi  and  By-Lawfi  now  stand.  As  I  understand  it 
the  purpose  of  this  amen<hiieitt  was  to  strengthen  the 
hands  of  local  parties  in  preparing  and  carrying  out  it 
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objects  of  the  Association,  and  it  w»s  thnught  that  if 
the  President  w«;re  chosen  from  the  district  where  the 
next  convention  is  to  be  held,  that  by  virtue  of  hts 
being  the  I'rcsidcnt  of  the  National  Electric  Light 
As^oci4ltiun  he  would  be  able  to  accomplish 
a  great  deal  more  for  the  Association  in  the 
convention  over  which  he  was  lo  preside,  than 
posffibly  would  be  accomplished  by  the  Chair- 
man of  an  Executive  Committee.  That  [  believe 
was  the  main  idea  of  the  parties  who  suggested  this 
amendment.  [[  was  further  »uj(i;estedby  our  President 
and  others  that  the  time  will  very  soon  come  when  we 
will  not  meet  ^euii-annually  bul  acuiually.  Duiirig  the 
early  history  of  the  Association  the  developments  in 
electric  lightinjj;  have  been  so  rapid  that  it  has  been  an 
absolute  necessily  to  meet  ^emi*annually  in  order  to 
keep  pace  with  Kuch  developments;  but  our  industry 
is  becoming  more  and  more  nearly  perfect  every  dayj 
and  the  probabilities  arc  that  wilbin  a  ver^'  3hf>rt  time 
an  annual  lueeiing  will  suJlice. 

Mr,  I-kcxjiht:  I  neglected  in  my  amendment,  to 
put  the  tail  on»  and  I  will  add  it  now.  1  want  to  add 
this  clfiuse  at  the  end  of  my  amendment:  "and  shall 
not  be  eligible  for  election  to  the  office  for  two  success- 
ive terms-" 

Mk-  Whicks;  I  might  say  that  this  matter  was  sug- 
geNted^,  mil  l)y  me,  luit  ^y  others,  with  a  view  of  carrying 
out  certain  suggesiions  that  I  had  made  with  regard  to 
holding  a  convention  in  the  West.  It  had  from  time  to 
time  been  broiiglii  lo  my  ;itltrition  that  the  Association 
would  like  to  receive  an  invitation  fmni  us  in  Kansas 
Citv  to  come  out  there   and   hold  a  convention.     I  had 
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atwAys  answered  that  we  Had  not  ai  present  sufficientl}' 
ample  facilities  in  tlie  wny  of  hotel  accommodations  to 
meet  tlic  convenience  of  the  A>:«t»ciatiun;  but  a^  I  have 
stated  to  some  of  you  personally,  we  are  now  construct- 
ing two  very  line  lioiels;  and  they  wit!  have  a  capacity 
of  about  300  rooms.     They   witi  be  first  class  in  alt 
respects,  and  will  be  finished  this  next   fall.      I  have 
suggested  that  nur  nexl  annual  convention   he  hetd  in 
Kansas  City.     My   reasons,  and   the  reasons   of  others 
who  have  talked   in  this  same  dii-ection,  were  simply 
these:     On  looking  over  ourroll  of  iticmbersone  cannoc 
lail  to  be  struck  by  the  lack  of  western  representatives- 
While  in  the  West  wc  havchundredsof  plants — nearly 
every    city    and    town    in    Missouri,    lUinois,    Kansas 
Nebraska  and    Colorado   being    prnx^ded   with  electric 
light  plants — still  they  have   not  sent   dck-^tcs  to  our 
convention;   and  on  speakinfj  to  them  pcrsonaII\  ab<jut 
it    I    could  not  induce  them   to  do  so   on   account  ul  1 
the  ffreal  expense  of"  time  and  money  neces-^ary  to  comej 
east  to  attend  a  meeting  of  the  Association.     Now,  it 
has  been  thought  that  by  hdldii^a  conveniion  in  Kansas] 
City  if  wisely  advertised  for  a  while,  we  nii«;ht  bring  in] 
nil  these  elements.     It  was  with  a  view  of  carrying  lliiit 
matter  out  that  this  amendment  w;i$i  suggested.    Il  was,^ 
as  I  understood  if*  with  a  view  of  selecting  somebody 
in  that   locality  for  President  of  the   Association    who 
could  accomplish  the  most  lor  the  Association  incarrying 
out  this  matter. 

Mr.  PiHui,p$:  From  the  discussion  of  this  topic,  o( 
of  topics  allied  tu  it  at  the  previous  meeting,  I  inferl 
that  there  may  be  a  suggestion,  or  an  objection  in  the 
minds  of  some  to  this  very  rapid  change  of  otHcers,  oBj 
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account  of  there  being  danger  of  some  lack  of  continu- 
ity in  the  work  of  the  Association — someChiny  omitted 
in  the  work  as  between  one  meeting  and  another;  but 
it  seems  tome  that  that  objection  will  sliil  be  met  if 
any  one  siill  entcnains  it*  by  the  provision  which  I 
understitod    is    to    be    made    for    a  permanent  Secretary 

Knder  compensatioo,  who  will  he  in  a  position  to  pre- 
erve  the  continuity  uf  the  work^  «nd  by  keeping  upon 
me  Execiitivf  Comniineea  certain  number  of  gentlenicn 
(rom  lime  lo  lime^ so  that  ihat  committee,  havinj^  charge 
chiefly  of  the  work  of  the  Association,  will  be  in  a 
position  to  preserve  this  continuity  and  relation  between 
the  bii?iin<:ss  of  one  session  and  that  of  the  next.  Ft 
&eems  lo  mc  therefore  that  the  siigjjestion  embodied  to 
this  amendment  to  secure  a  President,  Vice-President 
^Vind  chairman  of  the  Executive  Committee  from  the 
vicinity  in  which  the  meetings  are  to  be  held  is  eminently 

Kcsirable- 
Mr,  Mason;     May   I  ask  if  this  is  proposed  as  an 
inendment  to  the  ('Onstitntion  under  which  wi?  are  now 
acting? 

•    Tub  Prrsidbnt;     Yes. 
Mr.  Mason:      Article  IX.  reads  that:     "All  amend* 
^jnents  to  the  Constitution  siiall  be  presented  in  writing 
^pand   referred  to   a   committee  to  be  appointed   by  the 
Chair  before  beinjr  acted    upon  by  the   Association/' 
This  amendment  is  presented  herein  writing.     Now»  it 
^w9cem>  to  me  that  perhaps  wc  bhall  he  better  prepared  to 
^Eact  upon  this  niancr  if  we  take    tiryc — if  wc   &hall  take 
a  considerable  time-      As  I    understand   Article  IX  of 
ic  Constitution  wc  are  not  prepared  to  act   upon  this 
amendmem  until  it  shall  have  been  referred  to  a  committee 
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lo  be  nppoinled  by  the  Chnir^  stud   a  report  had  bact 
from  tl>cm»     Am  I  right  in  that? 

TiiH  President;      Was    there    not    a    coromiHw 
appointed  on  this  yesterday? 

Mr.  Wkkks;     No.     The  gentlemnn^s  point  is  wdl 
taken* 

Mr.  Rori:40n:     i  move  that  the  whole  matter  be 
laid  upon  the  tabic. 

Mr.  Mason:     1  believe  that  I  have  the  floor,  and 
had  n  motion  to  make  after  the  ruling  of  the  chair  is 
made. 

Tub  pRESinitNT:  The  chair  deeidt-^  that  che  potm 
of  order  w  well  tJikcn;  nnd  it  is  not  now  in  order 
discuss  this  matter.  If  the  gentleman  will  n<>w  offer 
his  amendment  I  will  appoint  a  committee;  the  ameni]* 
ment  can  be  referred  to  the  committee  and  they  cjiq 
report  at  this  meetirg. 

Mr.  Mason;  Then  I  will  make  this  motion  whic 
I  think  wil!  commend  itself  to  all  the  members  of  ihi 
A.HSociation:  that  thii^  matter  be  laid  upon  the  tabl 
(intil  the  next  session  of  the  Assotialioii. 

Mr.  LiiGGETT:     !  think  that  that  hud  better  nm  be 
donc- 

TiiK  Prksiuknt:  A  motion  has  hecn  made  a 
seconded  that  this  m^itter  be  laid  upon  the  table,  a 
made  the  special  crder  for  the  next  meeting  of  the 
Association.  A  motion  to  lay  upon  the  tabic  is  noti 
debatable;  hut,  wiili  the  consent  of  the  conventions 
Mr.  heggett  will  be  permitted  to  proceed-  Therfl 
being  no  objection,  Mr.  Lcfjgetl  has  the  floor. 

Mk.  Leogktt;    I  hope  thai  this  will  not  be  donM 
This  is  a  matter,  whieh,  althongh  formally  submitted  tq 
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the  commitieef  lias  been  considered  by  the  committee 
at  this  session.  And  this  comniiltce  have  considered  it 
very  fully  and  have  made  their  report  It  has  been 
done  evidently  informally,  according  to  the  point  of 
order  rsiisL-d  hy  Mr>  Ma*;on  and  ruled  \ipon.  Now  it 
seems  to  mc  that  it  should  be  referred  biick  tn  this  com- 
mittee. Now  the  motion  which  Mr,  Weeks  hrts  been 
requested  to  make  will  be  in  order,  that  the  committee 
consider  the  matter  and  that  they  report  to  this  con- 
vention. 

The  President:  The  matter  having  been  decided 
out  of  onler^  ihe  diseii*;«ion  ir  out  of  order,  and  there 
is  nothing  before  the  convention  At  the  present  time- 

Mk.  Leggbit;  Is  ic  in  order  tu  lay  the  niotiE>n  on 
the  table? 

The  President:  There  is  nothing  before  the  meet- 
ing at  the  present  time.  ■ 

Mr.  LivCiOKTr:  Then  I  move  that  we  take  this  up. 
Now  you  flee  the  accesfiity  of  the  suggestion  whicS 
was  niadi?  the  other  day;  and  if  it  had  not  been  that  I 
corrected  the  iniprcssion  that  T  am  nut  Dr.  Lcggeil,  but 
Mr,  I-eggett,  that  would  probably  have  beet*  credited 
to  me-  !  now  offer  the  motion  that  his  matter  be  re- 
ferred to  a  committee  to  be  appointed  by  the  chair  to 
consider  and  report  back  at  this  mectinJu^ 

Thu  I^rgsident:  But  there  is  no  matter  before  tlie 
Convention  nt  present.  I  would  suggest  to  you  thnt 
you  ofier  as  an  amendment  tlie  subject- ma  tier  of  your 
amendment  to  the  matter  which  was  before  the  Con- 
vention this  morning^and  which  we  then  believed  to 
be  in  order-  I  was  not  in  the  chair  last  evening,  and 
have   not    kept   the   run    of    the    proceedings    of   the 
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Convention.  I  suggest  that  you  make  your  own 
anK-ndmcnt  now  as  an  amcrdmcnt  to  the  Constitution, 
and  let  it  come  originally  before  the  Convention* 

Mr.  I-eggk'jt;  Then,  Mr.  President,  I  niakc  tl 
motion  thai  Article  IV  of  the  Constitution  be  amended 
by  adding  at  the  end  of  the  first  clause,  after  the  word 
'*  meeting,"  rho  following  words:  '^  and  ^ihall  nni  Iv 
eligible  for  re-election  for  a  nexi  succeeding  term." 
Then  the  Article  will  read:  "  The  President  and  Vice- 
Presidents  shall  be  elected  by  ballot  to  serve  from  the 
close  of  the  annual  meeting  at  which  they  arc  elected 
until  the  close  of  tht  next  annual  meeting,  and  s^rII 
not  be  eligible  for  re-election  for  a  next  succcccfing 
term/* 

Thk  Pricstdknt;  You  have  heard  the  amendment 
to  the  Con^^titution  offered  by  Mr.  Leggcit  Under  the 
provisions  of  article  IX  this  amendment  goes  to  ^ 
committee  to  be  appointed  by  the  chair,  I  will  nam* 
as  snch  commiucc  Mr.  Leggettj  Mr  Weeks  and  Mr. 
Duncan;  and  I  instruct  them  to  report  at  this  meeting. 
The  next  thing  in  order  will  be  the  report  of  the 
committee  for  nominations  for  officers,  but,  in  view 
of  the  action  ju^l  had,  I  would  sugi^est  that  the  reading 
of  thai  report  be  postponed  until  after  the  report  of  thv 
committee  just  appointed,  If  there  be  no  objectioe 
expressed  it  will  be  so  ordered.  ^H 

Mr^  DeCami":  1  would  like  to  ask  if  the  duties  3P 
the  committee  just  appointed  to  con*iider  Mr.  Leggttfs 
amendment  are  confined  to  that  particular  amendment. 
In  the  report  of  the  Executive  Committee  I  thiiik  that 
there  was  a  provision  made  for  making  the  position  of 
Secretarv  and  Treasurer  a  salaried  one.     That  is 
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irovided  lor  In  the  Consiitution,  as  it  seems  to  me  it 
Hif^Ul  to  bt;  and  I  think  ihal  will  require  an  amend' 
nent  to  the  Constitution.  I  think  )t  ou|j[ht  to  be  acted 
ipon  at  this  session,  and  if  you  will  give  mc  time  1 
pill  frame  an  amendment  and  it  cnn  go  to  the  same 
^femiltee. 

I'Hii  Pkksidknt:    You  can  have  the  floor  for  the 

mcndmcnt  at  nny  time  you  may  wish.     Then  it  can  be 

referred  to  the  same  committee.      Before  proceetlin;^  to 

the  regular  order  of  hu^ine««   Mr.  T-  Carpenter  Smith 

of  Pitt;«burgh,  desires  to  make  un  announccment- 

Mr.  Smith:     I  have   much  pleiisure  in  announcing 

to  the  members  of  the  Convention, that  we  have  made 

an  arrangement  with  the  officers  of  the  Philadelphia 

Gas  Company,   through    Mr-  Westinjj:huuse»  to   have 

iteir  stand-pipe  at  36th  Street  lit  at  seven  oVlnck  thi.i 

evening;  and  members  who  have  not  seen  it  will  find 

it  of  interest.     I   may   say   that    it   is  equivalent   to  the 

%httng    uf    one   of  the  reguhir  gas  wells.     For  those 

Hho  wish  to  visit  it  the  cars  will  be  in  waiting  at  the 

hotel  at  6-30.     Those  who  wish  to  sec  the  performance 

iare  requested    to  come  promptly  as  the  heat  from  the 

pipe    IS   so    tremendous    that   it   hurts   the  roofs  of  the 

houiEeE  in   the  vicinity,  and  they  do  not  care  to  keep  it 

lighted  for  but  a  few  minutes  at  a  time-     Those  who  go 

Will  be  iible  to  return  in  time  tu  lake  the  eight  oV'lock 

train  for  the  cast- 

'  Dr.  Mosbs:  It  is  perhaps  out  of  order,  but  just 
Suspend  your  judgment  for  n  while  to  enable  me  to 
blicr  n  recommendation  to  the  committees  that  has  been 
appointed  by  the  chair.  A  coiniiiittce  is  supposed  to 
express  the  feeling  of  the  body  from  which  they  are 
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Wvercd  for  the  time.    It  is  rather  a  concentration  af 
acticin  tor  the  purpose  of  sub.se4]iieti1  ^nerul  discusst3n< 
I  would  thert'lbrt"  ask  lliese  gtiitleinen  of  the  cominilttc 
who  have  been  nppuiiucd  to  consider  the-  anicnclment 
of  Mr.  Lc^ctt,  to  bear  in  mind  that  wc   h;ivc  been 
going  along  successfully  since  the  founding  of  this  As- 
sociation under  one  leadership.     (Applause.)     If  vre 
have  been  successful  il  is  very  larjjcly  due  to  hisiti*- 
crction,  and  to  his  continuous  government  of  thib  body* 
lie  now  6nd5  the  burden  a  little  unbearable  at  present, 
and  has  got  reslive;  and,  if  I  may  use  such   an  expres- 
sion, he   has  "  kicked   over  the  traces^  this  time.     But 
wc  may  Mill  v^ant  hiir  as  a  wheel  horse;  dicrc  is  no 
telling.     Therefore,  l    would   ask    that   committee  to 
please  consider  seriously  whether  it  is  advisable  in  anj 
way  to  hamper  us  in  our  re-election  of  such  a  man 
when  ihc  time  may  come  that  il  sliall  seem  de^iraSle. 
Death  might  remove  llie  most  able  presiding  ollicer; 
circumstances  might  cause  his  resignation;   wc   might 
Teel  as  if  there  waj*  a  kind  of  crisis  in  our  affairs;  and 
it  would  not  be  possible  perhaps  to  amend  the  Ccjiisii- 
tution  quickly  enough;  and  it  nmy  be  necessary  fur  us 
to  have  the  leadership  of  our  President  again.     The 
fore,  without  anything  that  appears  like  fulsnmc  com 
pliment,  or  that  bears  any  appearance  oi  flattery,  (for  I 
regard  that  asoncc^&at  upon"  by  the  committee)  1  think 
it  would  be  wise  to  consider  very  carefully  whether  w 
should  hamper  ourselves  at  any  time  when  we  get  ii 
got)d  man  in  the  **tlice, — a  man  who  might  be  prccmi 
nent  in  that  position,  and  whom  we  shculd  not  want  H 
get  rid  of_     Another  crisis   may  occur  in  the  hislcirj'  o 
the   AssocijitioOi     The  very    Ictjislutive    pool    that  thi 
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airman  of  our  Legal  Committee  was  goins  to  stir  up 
mi^ht  rccjuirc  us  to  have  a  vcrj-  strong  man  m  tht."  chair. 
So  I  hope  ihat  the  committee  vvill  consider  this  ^ttg^cs- 
tion,  and  will  excuse  my  oHcring  it. 

I  i\m  requested,  Mr.  President,  by  E,  G.  Acheson*  the 
gonilcman  who  was  appointed  yesterday  by  the  chair  as 
a  member  of  the  Comniitiec  on  lusiJation..  to  express  his 
thanlcs  to  the  ConvenlKin  fi^r  the  honor  done  him,  and 
to  say  that  he  feels  th»t  while  he  is  perfectly  willing  to 
give  us  the  l>encfit  of  his  experience  in  such  matters, 
still  the  fact  of  his  occu]>ying  a  position  on  that  com* 
mitlec  mi-^hl  be  misinterpreted  by  other  gentlemen  who 
arc  connected  like  himself  with  wiring  interests.  And. 
therefore,  while  thanking  the  Association  for  its  action, 
he  respectfutly  dcclmcs  the  honor  of  the  appointment. 

Mh,  MaSi>n:  I  move  that  wc  accept  the  resignation 
of  Mr  Acheson.  I  make  this  motion,  as  I  made  the 
motion  yesterday  continnin^  the  action  appointing  him; 
and  I  do  it  in  delcrence  to  his  delicate  feeling,  which  1 
lullv  appreciate. 

Thk  Pkksiobnt:  Ordinarily  the  appointment  of  a 
gentleman  upon  any  eonimitlt-e  woiild  he  directly  in 
the  hands  of  the  President  \  and  the  necessity  lor  a 
resignation  would  not  exist.  Mr  Acheson  was  paid  the 
high  compliment  of  having  been  elected  to  a  |>lace  on 
this  committee  by  the  direct  and  unanimous  vote  ot  the 
National  Electric  Light  Association;  and  that  is  a  com- 
pliment whi^h  was  never  before  paid  to  any  gentleman 
in  the  history  of  the  Association,  It  is  with  the  deepest 
regret  (you  will  excuse  me  for  speaking  from  the  chair, 
but  that  was  one  of  llic  rights  I  iesei\'cd  to  myself 
f     when  you  made  nic  President  in  Chicago)  that  I  lind 
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that  the  Association  is  now  about  to  lose  (hccmi5cl 
sec  ihc  drift  uf  this)  the  scn'ices  of  a  man  sn  eminently 
capable  of  acting  on  that  committee*  and  of  giving  in- 
telligent and  useful  information  to  this  Association.  I 
hope,  allhough  he  leaves  the  committee,  he  will  not  de- 
prive us  of  cho<ic  services  which  he  is  so  eminentlv 
fitted  to  give.  The  question  is  on  accepting  the  r«ig- 
natkm  of  Mr,  Aehcfton, 

(The   qucj^lion    was    put,   and    the    resignation    ac- 
cepted.) 

The  Pres[dent:  I  sujrgesled  to  the  acting  President 
of  ytsterday  afternoon  the  propriety  of  having  the  very 
importaiit  papers  which  were  to  he  read,  presented  for 
discussion  this  morning-     I   did  not  expect  to  be  here 
till  late  this  morning;  and  I   expected   that  Mr.  W'cclts 
would  occupy  the  chair,  and  attend  to  all  this  prclimi' 
nary  husincss,     I  am  glad  now  that  the  discussion  ha; 
not  taken  place  this  morning,  as  our  time  is  somewbai 
limited.     We  are  now  through  with  our  business,  an 
are  ready  for  the  discussion.     The   papers  to  be  rcai 
relate  to  a  subject  of  more  interest  perhip*  to  the  mem- 
bcrs  of  the  Association   than  any  subject  that  has  bcc 
preseiUed  to  them  fur  a   long  lime, — that  is,  ihev  relat 
tti  the  atleruating  :ind  direct  currents.     Mr,  T.  C,  Smit 
of  Pittsburgh,  and  Mr,  Shallenberger  of  Pittsbufgh,  a 
to  present  their  view  of  the  case  from  the  altcrnatir, 
current  side;  and  Mr.  Leggett  and  Mr.  Jesse  M.  Smit! 
of  Detroit  are  to  pj-esenl  the  other  side.     The  other  sid 
covers  a  whole  lot  of  ground.     If  there  be  no  objcctio 
all  of  these  papers  will  I>c  read  one  after  the  other,  and 
then  the  discussion  can  take  place  intelligently,  as 
wilt  then  have  both  sides  of  the  question  before  \ 
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It' there  is  no  abjection  expressed  the  papers  will  take 
that  cour^k.'  of  procedure.  J 

THE    DISTRIBUTION    OF    ELECTRICrrv     BY         1 
K  ALTERNATE    CURRENTS.  1 

The  distribution  ofclcctricity  by  means  of  Alterna- 
ting Currents,  though  companitivcly  new  in  this 
country,  has  already  reached  such  an  enormous  impor- 
tance that  it  is  with  great  hesitation  that  I  venture  to 
speak  npon  it,  even  though  limiting  myn^lf  to  the 
strictly  practical  ftide  of  the  work,  dealing  only  with  the 
appar.itUH  as  wc  receive  it  i'rom  the  hand^  of  Ihc  manu* 
faciurcr,  and  leaving  out  entirely  ihc  question  of  the 
efficiency  of  dynamos  and  converters.  It  is  only  the 
knuwledjiie  that  the  mistakes  of  those  who  enter  upon 
any  new  line  nf  business  arc  the  rounds  of  the  ladder 
by  which  wc  all  attain  success,  that  emboldens  me  to 
lay  before  you  some  of  the  conclusions  ait  which  1  have 
arrived  after  several  years'  experience  of  curious  types 
of  electric  lighting,  both  by  the  arc,  by  the  direct 
current  incandescent,  and  the  alternate  current  incan- 
descent. 

The  subject  naturally  divides  itself  into  several  beads, 
but  I  would  first  say  that  it  appears  impossible  to  lay 
down  any  general  plan  of  distribution  which  shall  be 
practicable  in  all  cases.  In  almust  every  town  a  dif- 
ferent plan  will  be  required,  Mnd  this  will  depend  in 
most  cases  purely  upon  local  circumstances.  Systems 
and  method.^  that  would  be  admirable  for  ihickly-settled 
and  densely-populated  districts  will  not  be  successful 
in  thinly-populated  and  widcly-seatlcied  ones.  I  wish 
it  to  be  understood  that  whenever  I  speak  in  this  paper 
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of  RUGcCKfi  and  successful  sy»;tcms,  1  mean  f:ucccs$fu1 
entirely  in  a  commercial  way^  and  the  conditions  ofthii 
cominiTciai  success  will  vary  in  every  town  and  dis- 
trict.    I  will  therefore  content  myself  with  describing 
the  method  which  1  have  found  to  be  mast  successlul, 
in  the  various  districts  with  which  I   have  had  actus 
experience,  and  Iciivc  it  for  those  who  may  he  cnlled^ 
on  to  denign  and  lay  out   the  lighting  of  any  particubi 
district  to  judge  for  themselves   which   line  of  action 
pursue. 

Naturally  the  first  part  of  my  subject  is  the  dynamo, 
and  the  station  deUiiL     I  have  tried  the  small  and  largej 
dynamo,  and  have  concluded  that   it    is  a  very  great 
point  to  properly  proportion  the  unit  size  of  dynamo  to, 
the  probable  size   of  the  ^station;   that  is,  not  to  havc| 
dynamos  of  difiercnt  sizes,  but  to  first  determine  whdtt 
the  unit  shall  be,  making  it  as  large  as  possible,  anj.^ 
then  make  your  whole  app:iratus  additions;  to  that  unitj 
size.     This   simplifies    matters    very    mtich,    enabling 
machines  to  be  intcrchangcabict  both  as  regards  thcirj 
part-^  and  their  work,  and   this   1  am  sure   wi|)bead-{ 
mittcd  by  all   who  liave   ever   had  the   annoyance  of  aj 
breakdown  on  engine  or  machinery  when  perhaps  they 
had    standing    idle    plenty   of  apparatus,  which,  frora.j 
various  circumstances,  could  neither  be  used  itself,  norj 
be  robbed  to  repair  the  breakdown. 

I  would  drive  each  dynamo  by  a  separate  engine,  and! 
this  for  several  reasons;   by  proportioning  th<^  engine  toj 
the  dvnnmo,  it  will  be  possible  to  have  the  engine  run-' 
nlng  slightly  overloaded  when  the  dynamo  is  doin^  its 
utmost  during  the  hours  of  heavy  lighting,  and  as  this 
extreme  load  falls  otT  to  the  iigluer  hours  of  running. 
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the  engine  will  be  workingnt  its  poinl  ofbcst  economy, 
instead  of  running  undcrlo^Lled,  and  thcrebv  w}i:^ting 
steam.  Thus  we  use  in  our  station  on  VJrjfin  Alle^' 
dynamos  of  2500  lighbi  capacity  euch»  driven  by  200 
horsc-fKjwcr  engines.  During  sixteen  hours  of  ihe  day 
these  dynnmos  run  driving  2000  lights,  and  the  engines 
Are  cutting  off  at  quarter  stroke,  and  developinf^  200 
horse-power-  During  ihc  other  eight  hours,  we  have 
driven  thtsc  ilyniimoe^  as  hijjh  as  j8o<j  lights,  <turing 
which  time  the  engine  wns  of  course  overloaded,  and 
not  working  to  so  gond  an  economy,  but  eight  hours  of 
overload  is  not  nearly  so  wasteful  as  sixteen  hours  of 
underload;  agairu  we  liave  had  it  very  forcibly  demcn- 
fitrated  more  than  once  that  if  (he  engine  be  only  large 
enough  to  drive  the  dynamo  wilh  case,  a  heavy  short 
circuit  on  the  mainTS  outside  will  simply  pull  the  engine 
up  or  stow  it  down,  without  destroying  the  dyniimo, 
and  only  those  who  have  seen  a  ninc-fat*t  fly-wheel 
running  al  250  revolutions  per  minute  on  a  200  horse- 
power engine,  slowed  right  down  in  almost  an  instant 
of  time,  can  realize  the  terrific  strain  to  which  every- 
thing is  subjected  in  such  caiies,  and  I  would  mention 
riglil  here  ihal  the  clumenl  of  time  is  a  great  factor  in 
such  circumstances,  as  in  an  accident  of  this  kind  mis- 
chief is  often  done  before  the  safety  catches  can  melt 
aut-  The  direct  belting  of  the  engine  to  tlie  dynamo 
is  always  to  be  preferred:  shafting  is,  except  under  ex-' 
ceptional  circumstances,  simply  a  iiui»;»nce  for  incnn-1 
descent  electric  light  stations,  and  the  economy  of  one 
large  engine  over  many  small  one;*  has  been  enurnmusly 
overrated.  For  arc  light  work,  where  the  lights  are  all 
lit  and  extinguished  at  certain  hours,  the  large  engine 
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is  good;  but  for  incandescent  work,  where  the  load  is 
absolutely  out  of  the  control  of  the  station,  it  is  impas- 
sible to  sreadtly  run  ft  hri^e  en^^Jne  ri  :tnyihing  like  its 
mo«r  ecoTiomtcal  Iwul,  wtu-ietis  with  scp:tr:ite  engines 
the  machines  can  be  started  and  stopped  the  momcfit 
llial  they  are  needed  or  arc  done  with,  while  the  oil 
from  shafting  will  always  cause  more  or  less  jjroase  and 
dirt. 

For  Central  Station  use,  except  for  x'cry  small  plants, 
I  should  certainly  use  sepamtely-excitnd  dynamos,  and 
should  do  tlie  exciting  from  two  or  more  dynamos, each 
capable   of  cxcilin^  tJic    whole   system.     In   this  waw 
with  :he  station  running  at  its  normal,  ilie  only  reguU- 
tion  required  is  that  obtained  by  working  the  single 
rheostat  in  the  field  of  the  exeiter,  and,  as  wt  have  de- 
sijitned  our  station   ;u   Pittsbur^^h,  this  will   meJm  the 
regulation  of  15.000  lights  by  one  si\-inch  hand-wheel 
0^cour^e  each  dynamo  should  have  its  separate  field 
rheo&tat  to  make  up  for  any  slight  dtfTcrcncc  in  speed 
of  enj^ines.     The  two  exciters  should  be  so  arranged 
that  they  can  he  run  together  or  scpanite,  or  that  either 
can  do  the  whole  work,  which  of  course  is  easily  ac- 
complished by  feeding  them  into  a  sep^irate  pair  cf 
Exciter  bars  on   the  switch   board,  and    charging  the 
fields    of  the    nlternatin*;    dyniimofi    from    these.     Th< 
general    qiieMioii    as    to    whelhcr    tt    i^    better    to   use 
Separate  circuits  for  separate  machines,  or  to  coupk 
them  into  a  general   set  of  ^us  wircs»  and  distribute 
from  them,  is  too  lar^e  to  be  tightlj'  decided*  as  also  i: 
lite  question  as  to  whether  it  is  best  to  run  separatn 
<jtrcuits  foi  separate  di*itricts  or  to  rim  into  n  genera 
System  of  high   pressure  mains  outside   of  l)ie   station 
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Tending  into  llicsc   mains  ai  ilidcrt^iit  points,  jinil  iigain 
distributing  from  then,  and  1  am  not  prepared  to  ex- 
iprcss  ftny  preference,  but  think  that  local  circumsinnccs 
will  generally  decide  this  questitin.     There  sccnis  to 
uxc   little  dcjubt  th,Tl   in    underground   systems   the    net 
work  of  high  pressure  mains  would  be  the  best,  but  for 
fovcrhead  work  wc  have  adopted  the  system  of  separate 
circuits  from  separate  dynamos,  using  a  switch-bonrd 
■which  cnnbles  us  praciieally  to  run  any  circuit  or  any 
number  of  circuits  from  any  dynamo,  and  runnin-;  these 
dynamos  separately  and  not  in  multiple  arc.     In  spite 
of  the  utmost  precautions,  the  unrej^enernte  telephone 
and  te!e{^raph  men  are  always  hauling  wires  across  out 
high  prct*sure  mains  and   feeders,  and  while  their  uir^a 
and  not  uurs  generally  ^uHct,  after  hearing  the  frightful 
roar  that  comes  from  the  dynamo  which  is  running  the 
particular  circuit  so  crossed*  we  always  feel  relieved  to 
know    that  only  one   dynamo    is   tn   danger  of  being 
thrown  out  by  the  slipping  off  of  the  bell,  and  a  Twenty-  , 
inch  belt  is  not  a  pleasant  thing  lo  have  flying  around 
I  loose.     In    case    of  any    trouble,  such   as   fire,   circuit 
broken  down,  or  anything  of  lliat  sort,  we  can  pull  the 
switch  of  that  particular  circuit,  until  we  can  cutout 
the  part  aflecteih     The  system  that  (  have  laid  out  for 
use  here  will  of  course  lake  along  time  to  introduce,  in 
view  of  the  fact  that  we  are  changing  from  one  system 
to  the  other,  and   have  to  be  governed   largely  by  the 
location  of  our  lighting,  our  existing  lines*  and  the  pos- 
sibility of  putting  up  addiliunnl   pole   Hul-s^  biU  it  taken 
in  ray  vision  the  form  of  a  series  of  heavy  mains  down 
the  main  streets  with  cross  lines  on  the  cross  streets, 
with  switches  on  the  poles  enabling  any  of  the  cross 
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streets  to  be  run  from  the  mains  on  cither  of  chc  maia 
filrecls.  so  thiit  In  caste  of  ;i  fire  i>n  one  of  the  main 
streets,  the  seetion  rt'prescntrd  by  ihe  block  in  which 
the  fire  occurs,  can  by  the  pulling  of  two  switches  be 
Ci'mplctely  cut  off,  while  the  cross  streets  on  cither 
side  of  ihe  section  will  enable  the  lights  beyond  the 
fire  or  broken  circuit  to  be  operated,  with  only  \ht 
trouble  of  a  sliphtly  larger  percentage  of  lo^s  and  tfcf 
consequent  dimming  of  the  lighfc!- 

Fnr  the  main  overhe^id  wires,  T  must  h.irp  upon  tlit 
old  string  which  cannot  be  struck  loo  often;  namcl); 
high   insniaiion.     For    io<>   volt  current  work*  ilie  oU 
Standby  of  " l^ndertakcrs **  wire  will  pass;  but  whtoil 
comes  to  looo  volts  difference  of  potential,  and  i.^oor 
140  amperes  to  back  it  up,  one  realizes  very  ijuiekly 
thnt  nothinj:  is  loo  good  to  turb  this  ticry  steed.     We 
arc  still  paying  the  penalty  of  early  ignorance  in  h;ivirg 
many  circuits  of  Underwriters  wire  stretched  upon  oui 
poles,    and    I   have   stood  and   listened    with    fcai   aad 
trembling  to  the  howls  of  a  new  dynamo  which  had 
only  been  in  <'Pcration  for  n  lew  hours,  when  we  had 
four  short  circuits  in  as  many  miaules,  caused  by  dead 
wires  falling  across  these   mains  on   a  wet  day;  while 
on  the  other  hnnd  I  luive  been  gratified  hey<*nd  expres- 
sion to  see  our  linemen  remove  tL*n  or  twelve  old  bare 
fr<ni  "  DiMritrt-tall "  wires  which  had  been  hangifi^  all 
night   right   across   our   high   pressure   high   insulation 
mains,   and    this    during   a    soaking   rain.      Kspec tally 
should  the  service  wires  to  the  converters  be  of  the 
best  insulation,  not  only  for  fire,  but  for  protection  to 
life«  for  while  the   shock  doe*^   not   kill,  even  a  100  volt 
shock  mav  miike  a  man   stjirt  so  ah  to  full  olfu  ladi 
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and  any  death  or  injury  will  be  credited  to  the  electric 
current,  \Vc  have  adopted  a  standard  of  a  scparittion 
of  three  feet  bciwten  the  two  wires  nearest  each  other 
on  our  cross-arms,  and  do  not  allow  under  any  circum- 
statices  the  tapping  of  service  lines  directly  to  these 
^'ires.  All  ser\'ices  must  be  attached  through  the 
ntediuni  of  n  5:mnM  spreader  or  the  end  ofthe  cross- 
mirm*  which  !  have  no  doubt  all  those  present  have 
noticed  on  the  slrccts- 

In  some  districts  where  the  number  of  lights  In  each 
huilding  is  small,  we  run  secondary  low  pressure  mains, 
and  place  the  converters  on  ihc  poles,  and  make  our 
distribution  from  our  secondary  mains*  but  our  experi- 
ence ha«  been  that  this  is  not  a  verj'  satisfactorv  way  of 
doin^.  The  percentage  ol  loftft  on  the*;e  secondarj- 
mainSf  unless  the  wires  are  very  Urj^c  or  the  cunvcrtcis 
very  numerous,  either  of  which  is  objectionable,  causes 
such  a  decided  variation  in  the  lights  as  to  give  grounds 
for  numerous  complaints. 

The  question  of  the  loss  on  the;  high-pressure  feeders 
and  mafn^  i*i  one  which  I  think  has  not  rec(?ivfcl  enouj^h 
attention,  When  the  alternating  system  was  first 
introducedt  so  much  was  said  about  the  cxtieiike  snmtl- 
ness  of  the  wire  required  that  a  great  many  of  the  arc 
lij:ht  fiends  throughout  tfie  country,  who  had  been 
accustomed  to  congratuhitc  themselves  on  the  fact  that 
No.  6  wire  was  big  enough  for  a  20-tniIc  circuit,  imme- 
diately jumped  to  the  conclusion  that  because  it  was  a 
high-tension  current,  No.  6  wire  was  big  enough  for  all 
cases;  and  consequently  more  than  one  case  of  dreadful 
grief  has  arisen-  I  have  laid  out  our  circuits  on  a  cer^ 
tAin  fixed  plan,  which  is  th^t  each  circuit  shall  be  laid 
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Out  for  t.too  lights  (that  being  the  size  of  unit  which 
wc  at  first  adapted)  and  m:ide  of  such  siztrs  as  to  carry 
thtMic  1300  fighls  with  a  loss  of  not  more  than  two  per 
cent  with  the  whole  load  on.  By  having  feeders  large 
enough  for  thiSf  we  prevent  any  ntiticeublc  d<fTercnce  in 
candle  power  from  one  end  of  the  circuit  to  the  other, 
and  should  wc  he  even  compelled  to  run  »  light  circuit 
and  a  loaded  one  on  the  same  machine,  the  increase  in 
the  one  or  the  decrease  in  the  other  would  not  be 
injurious.  Of  course  we  try  to  so  arranj^e  our  circuits! 
that  ihe  load  shall  vary  about  the  same  on  cnch,  b 
the  suddenness  wiih  which  storins  creep  up  in  Pittsburgh 
makes  our  load  very  uncertain  nnd  erratic.  We  have 
run  for  three  days  and  nights  with  only  a  little  more 
than  half  of  the  machinery  in  operation,  and  then  from 
Monday  night  to  Friday  mornin>;  have  had  to  run  every 
incandescent  machine  in  the  station  under  a  load  th: 
fairly  staggered   it. 

I  now  come  to  the  question  of  the  placing  of  t 
converlcrSj  and  for  this  I  think  that  you  may  safely  lay 
down  the  general  rule  that  wherever  you  arc  simply 
carryinjf  current,  do  it  at  high  pressure,  and  keep  your 
low  pressure  for  the  purely  local  distribution.  With 
proper  precautions.  I  do  not  see  that  there  is  any  real 
danger  in  carrjing  the  high  pressure  wires  into  and 
through  the  buildi.ng.  If  a  thousand  voli  current  fr<im 
a  central  station  is  not  to  be  allowed  in  a  building  on 
account  of  its  dangers,  then  every  arc  ligjht  plant — 
whether  from  central  station  or  an  isolated  plant  in  the 
building — must  be  condemned  for  the  samereason>  Of 
course,  the  casts  where  two  wires  of  an  arc  circuit 
dinerencc  uf  potential  of  luuu  volts  are  ruu  clu 
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gcthcr,    arc     not     nearly    so    niiiny    its     miist     be    the 
case    where   there   is  a  consiant  difference  of  poten- 
tial   of    tooo  volts   in    the    alternating    system,  and 
again,   of   course    wc    have    the    fact    that   the    direct 
current  on  arc  circuits   is  generally  not  more  than  30 
amperes^     while     as     I    have     remarked     before,     our 
alternating  circuitii  run  as  high  as  130  amperes;  bucthc 
fact  that  one  is  a  direct,  and  the  other  an  alternating 
current  largely  makes  np  for  this  difference.     With  all 
due   respect  lor  the  many  gentlemen  who  have  dis- 
cussed so  learnedly  on  the  deadly  alternating  current, 
and    on    the  frightful   results   therefrom,   and   whose 
cxpencncftf    with     the    alternating    s^'Stem    is     mostly 
contincd  to  the  magnL*to  bell  or  induction  coil,  1   must 
maint.^tn  that  the  alternating  current,  while  it  is  in  milcl 
doses  of  from  one  hundred   to  two  or  three  hundred 
volts    intensely    more    disagreeable    than    the   direct 
current  of  the  same  voltage,  when   it  comes  to   1,000 
volts  or  more  it  is  very  much  less  dangerous  to  life.     I 
make  ihis  stntenient  wilh    the  more   confidence   that  I 
have  trie<i  them  both,  and  we  have  in  our  station   here 
not  one  but  half  a  dozen  cases  where  our  linemen  and 
dynamo  men  have  received  the  full    r.ooo  volts,  genera 
ally  being  pretty  badly  burned  at  the  point  of  contact, 
but  experiencing  no  ill  after  effects^  while  whenever 
any  of  pur  men  receive  a  shock  from  one  of  our  arc 
machines,  thi?y  are  ntvirly  always  sick   for  fl  day   aftcr- 
This  very  fact  of  the   alternating  current   being   more 
disagreeable  adds  to  its  safety,  as  the   men  arc    disin- 
clined to  work  on  the  wires,  even  when  there  is  only  a 
slight  leak,  Mherc  with  the  direct  current  they  will  often 
take  much  greater  risks.     In  carrying  our  high  pressure 
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wires  through     the    buildings,   wc    have    adopted   dw    I 
Invariable  rule  chat  they  must  be  carried  on  porccl^n    I 
insuiatorsi,  and  the  wires  themselves  waterproof,  in  all    I 
cases.     We  do  not  sillow  them  to  be  run  in  motildin?, 
but  where  the  wires  arc  to  be  concealed  or  protected  a 
casing  is  rur  around  the  wires,  outside  of  the  porcelain     ' 
insulators,  giving  thcni  a  perfect  air  insulation,  and  hard 
rubber  must  alwrtys  bi»  iiset!  for  floors  and  walb-     The 
converters  are  all  placed   with   porcelain  knobs   behind 
tht:ni,  giving  an  ivv  .space  of  two  inches  between  them 
anil  the  wall^  and  we  prefer  in  all  cases  to  put  ihemagainsi 
brick,  rather  than  against  wood  or  plaster.     I  understand 
that    in    sunie  districts   the  usl*    of   converters    inside 
buildings  has  been  forbidden,  but  1  think  that  this  posi- 

,  tinn  is  a  most  unjust  and  untenable  one.     The  only 
argument  that  can  be  brought  against  their  being  pi ace^B 
inside  is  the  danger  to  life  or  of  fire.     For  the  first,  lh€ 
converter  is  well  insulated,  ii(^i\  is  placed  high  up  out  of 
reach*  and  most  potent  argument,  though    one    1    nm 

^  sorry  to  say  often  refused  recognition,  it  is  not  placed 
there  to  be  handled.  As  regards  the  danger  from  fire, 
all  the  converters  with  which  I  have  had  any  expericrnce 
arc  boxed  up  completely  in  iron  cases^  the  only  opening 
in  which  Is  a  small  one  at  the  bottom  for  ventilation. 
Thev  cannot  pos-^ibly  get  hotter  than  the  melting  point 
of  lead  for  the  simple  reason  that  if  they  should  the 
fuses  would  blow  out  and  cut  them  out  of  the  circuit 
and  any  one  who  has  performed  the  old  experiment 
melting  lead  in  a  piece  of  paper,  can  easily  see  tha 
tliis  heat  is  not  liable  to  set  anything  on  lire,  and  cvci 
should  the  converter  burn  out  no  flame  can  escape  from' 
it  to  set  tire  to  anything  however  innatnmable.     If 


converter  is  to  be  baiiisiit-d  rrom  buildings  on  account 
of  dun^r  from  fire,  then  every  stove,  everj'  high  pres- 
sure steiim  pipe,  and  for  that  msittcr  every  gas  jet,  must 
also  be  banisht.-<l. 

In  4  C|iincse  rtrc-cracker»  lately  published,  I  find  the 
blatemcnt  ihat  Inspector  McDevilt  has  rclcjEpitcd  to  the 
cellar  all  convtrters,  and  tliai  lie  says  that  in  the  first 
case  of  explosion  or  fire  from  ihem,  they  will  have  lo 
go  to  the  street.  Now,  us  Vice-Pre^idenc  of  the  Coni- 
pAriVi  owninjc  these  convertcra,  1  have  simply  to  say 
diat  diis  15  not  no,  ^nd  ihiit  the  converters  are  placet)  all 
tbnniyh  ihe  buildings^  wherever  we  mny  de:5ire  to  have 
them^  and  only  three  or  four  are  in  cellars-  Moreover, 
so  far  Irom  Mr  McDcvitt  makin<:  any  such  statement, 
he  has  steadily  refused  even  under  the  most  urgent 
solicitation  of  the  Chinese  gentlemen,  to  make  any  such 
reslriction,  hut  has  very  properly  stated  that  until  an 
cxploNiun  i>T  fire  occurred,  lie  can  take  iio  such  acuon. 
I  speak  of  the  publication  as  a  "  fire-cracker "  for  three 
reasons, — first,  because  it  is  red;  second,  it  is  chiefly 
noise;  thirdly,  a  good  many  crackers  are  only  fizxies. 

As  regards  the  li^ibility  to  burn  out,  and  the  dangers 
therefrom,  I  can  only  .'^ay  that  from  over  6oo  converters 
of  all  sizes  from  5  to  50  lights  ca£h,  in  an  experience 
extending  aver  twelve  months,  of  conMant  service  night 
and  day  without  any  slop,  we  have  had  but  three  actual 
cases  ot  burning  out,  two  of  the^c  being  5-light  conver- 
ters, and  one  being  a  50-light  converter.  The  twos- 
light  converters  were  simply  slowly  roasted  out  from 
ovcrl'iading,  uiUil  titiatl^^  the  insulation  on  the  primaries 
was  charred  Through,  when  the  fuses  blew  out  instantly, 
and  all  was  o\er>     In  one  ease  the  customer  bad  been 
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»ttr:iCteH  by  the-   convrrtc*r  singing,  and   was  fiifinrting 
looking  at  it  wlicn  his  lights  suddenly  went  out,  and  he 
had  to  go  into  a  ncighhor^s  store  Ut  kitow  whctlicr  ibc 
traubic  was  in  his  liphis  onIy»  or  with  the  main  circuit. 
The  50-light  converter  suUered  in  itic  same  wa^ ,  hnving 
nobly  endeavored  ibr  some  two  days  to  run  120  lights. 
It  wns  one  of  three  on  .1  section  nf  secondnry  mains, 
and  the   Itncmiin   who  had   been   *;em   out  to  examine 
them  cu'ing  to  a  complaint  to  us  of  poor  l>gbt,  reported 
llinl  two  ofthcra  wcic  all  right,  a»  ilicy  were  cold,  bwl 
(that  one  of  them  was  bad,  as  it  was  very  hoi,  and  pre- 
piir:ttions  were  being  made  lo  change  this  convener, 
when  a  message  wns  received  from  one  ofourcustomeni 
that  the  **  stove  on  the  pole"  in  front  of  his  place  was 
smoking.     Invostigalion  showed  that  both  plugs  in  the 
other  two  converters  were   blown,  and  the  only  reason 
that  thi»  one  had  net   followed   suit  was  the  fact  that 
sorne  ingenious  gentleman  had  mntle  them  of  copper. 
We  have  had  three  cases  of  defective  converters;  thai 
is,  converters  with  n  wire  broken  inside,  or  sho^l-<:i^ 
cuited.  so  ihat  the   moment  that  the  current  was  put 
into  them^  they  wmild  blow  ont  a!l  the  fuscs^  and  if  new 
fuses  were  put  ii),  Uiey  would  iig.iin   immediately  blow, 
but  the  men   in  these   chscs  uf  course  immediately  re- 
turned  them  to  the  shop  for  examination;  that  is  to  say, 
out  of  the  600  converters,  we  have  actually  had  lore- 
move  or  repair  o}^c  per  cent,  in  actual  service,  and  I 
Submit  that   on  a    total    conx'erter  capacity   of   17,000 
lights^  this  is  a   very  good   proof  that  tliese  convert' 
are  well  made  and  not  dangerous. 

In  ail  our  experience,  we  have  not  had   one  sir 
case  of  connection  between  the  primary  and  secondary. 
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ir  tlie  primary  and  ihe  shell  of  ihe  converter,  even  in 
:he  case  of  the  burncd-out  converters,  and  we  had  just 
Et  fcu'  days  ago  tlie  first  case  ol  a  connection  between 
the  secondary  iind  tlie  ^hell  of  the  converter,  and  this 
last  wids  found  upon  examination  to  be  due  1o  cnreless 
connecting  up  by  which  the  end  of  one  of  the  "  leading 
ia"  wires  had  been  jammed  jif^ninst  the  iron  shell, 

We  started  in  with  the  idea  that  it  was  better  in  cii%cs 
vhcre  we  had,  from  the  number  of  the  lights  in  a  build- 
ing, to  use  more  than  one  converter,  to  bank  them ;  that 
is  to  say,  connect  alt  ihc  primaries  and  all  the  second- 
aries in  multiple,  and  distribute  from  this  'bus  wlre^  but 
two  or  three  peculiar  experiences  have  led  us  to  change 
our  plans,  and  never  to  do  so  if  it  can  be  easily  avoided. 
We  had  two  or  three  unfortunate  cases  where  one  con- 
verter of  a  hank  for  Romt^  unknown  reason  would  blow 
its  plugs,  thus  overloading  the  others,  then  perhaps 
another  would  ^ivc  way,  and  thcrcaftcT  it  was  a  race  as 
to  which  would  blow  its  plugs  the  quickest.  It  is  not 
calculated  to  make  one  feel  comfortable  to  have  400 
lights  in  a  theater  go  out  at  once,  just  asthe curtain  was 
about  four  feet  from  the  stage,  in  the  bejjinning  of  the 
third  act,  yet  this  w;is  our  experience  last  Christmas 
day.  \Vc  had  the  converters  fu^ed  up  and  running  in 
half  an  hour,  but  next  day  the  same  thing  occurred, 
though  the  gas  man  seeing  the  lights  dim  down  was 
quick  enough  in  shutting  off  his  different  circuitstostop 
three  or  four  converters,  which  gave  htm  lights  enough 
to  pull  ihroufjh.  We  have  cut  this  building  up,  and  each 
converter  now  carriers  its  own  load,  with  the  result  of  our 
detecting  one  of  tht^m  whit-h  for  some  reason  unknown 
always  tried  to  do  more  than  its  share  of  the  work,  but 
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while  wc  have  marked  it,  we  have  not  troubled  to 
change  it,  a->,  working  singly,  it  docs  its  work  well- 
\Vc  h.i^  c  liad  ;inot]ier  cum:  of  the  same  kind  in  aootlttr 
bank  of  converters,  which  have  iilso  since  been  col 
apart,  when  wc  fourd  the  trouble  arose  from  n  poor 
connection  which  heated  up  the  fuse  to  melting  poim: 
yet,  as  we  have  in  the  City  Hull  two  bank^  of  12-41^ 
light  converters  each,  and  in  ihe  Union  st:itinn  a  bant 
of  23^40  light  convener*  Jintl  8-20  liKhl  eonvcrlcn 
which  have  never  had  the  current  off  them  for  ncarh' 
three  months,  and  have  never  had  a  single  converter  of 
all  these  blow  iLs  fuses,  we  cannot  say  that  this  result 
would  always* or  even  generally  obtain:  but  as  the 
object  of  blinking  is,  primarily,  to  prevent  the  total  ox-  j 
tinction  in  case  of  one  converter  going  out,  and  this  ^  1 
better  at:aincd  by  the  judicious  running  of  the  secondary 
circuitSt  we  prefer  keeping  ihe  converters  separated. 

For  the  secnnd:iry  wiring  in  the  buildings^  we  need 
lay  down  no  laws.     For  the  rules  governing  this  ar 
too  Weil  known  to  need  any  repetition.     One  advantaj 
of  the  alternating  svstcm,  whieli  was  tirst  brought  li 
my  attention   by  one  of  tnir    vviremen»  is  the   lact  that 
wires  carrying  the  iiltcmating  system  do   not  blackc 
the  surface  un  winch  they  run.     We  liave  in  our  statii 
circuits  of  direct  and  alternating  currents  side  by  sid 
put  up  at  the  same  time,  on  a  ceiling  painted   in  vc; 
light  colors,  and  which  liave  been    burning   the  sam 
number  of  hours.     The  paint  under  the  direct  curr 
wires  is  very  dirty,  in  the  u^uai  style,  and  the  wi 
tlicniftclves  arc  covered  with  a  black  dcpi>sit,  while  th 
alternating  current  wires,  and  the  ceiling  on  which  the 
lie,  are  as  clean  as  the  day  when  they  were  put  up 
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There  yet  remains  one  point  on  which  I  wish  lo  say 
a  few  words*  and  it  is  a  subject  of  the  greatest  impor- 
tance. Now  that  the  alternating  current  distribution  is 
a  pronounced  success,  there  is  no  reason  why  (he  places 
of  all  others  where  incandescent  light  is  most  desirable, 
namely  in  residences,  t^hould  not  enjoy  the  advantages 
and  improvements  from  which  they  have  hitherto  been 
debarred  by  their  distance  from  the  usual  centre  ofdis* 
tribution,  and  it  is  when  we  bring  electricity  into  the 
dwelling-house,  where  it  will  be  daily  and  hourly 
needed  and  handled  by  wotncn  and  children,  that  we 
realize  how  absolutely  necessary  it  is  that  we  use  any- 
thing and  everything  which  can  tend  to  make  sate  its 
introduction  and  manipulation.  Of  course  the  first, 
second*  and  third  of  these  art,  good  insulation,  belter 
insulation,  and  best  insulation;  but  besides  this,  there 
are  other  points  to  be  considered,  and  one  that  seems  to 
me  worthy  of  very  cnreful  conitideration,  and  the  fullest 
discuitsion,  is  thut  which  has  been  more  than  once  suj;- 
ge»ted;  namely,  llie  making  of  a  perawmenl  ground 
connection  with  the  secondary  wires.  The  object  of 
this  of  course  is,  that  should  a  leak  occur  at  any  point 
between  the  primary  and  the  secondary,  the  current 
being  already  grounded  will  render  it  impossible  for 
anyone  to  receive  a  shock  by  touching  the  secondary, 
and  at  the  same  time  making  an  earth  connection. 
When  I  first  considered  this  question,  I  said  in  my  haste 
that  this  was  not  a  proper  course  of  action,  as  one  is 
simply  provoking  a  ground  at  some  oiher  poini,  and 
seeing  the  careful  inoculation  of  the  converters  we  use, 
I  could  not  see  any  danger  of  a  leak  across;  but  I  have 
since  made  up  my  mind  not  to  come  to  any  conclusion 
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at  all  until  I  have  considered  nnd  hc»rd  }<ome  dificuffior) 
both  pro  and  con,  and  for  this  purpose  I  should  like  to 
have  the  most  bitter  partJsjin  on  either  side,  that  we  muy 
gel  Irom  them  every  little  weakness  on  either  side  uf  tk 
question  brought  out. 

In  a  pnper  like  this,  it  is  impossible  to  do  more  than 
to  give  the  merest  sketch  of  the  subject,  hut  I  trust  liiat 
whiit  I  have  said  may  be  the  means  of  inviting  dj&cu«- 
sion  and  inquiry,  ftif  it  is  only  by  this  means  that  «< 
can  arrive  at  the  true  facis  of  any  case,  anti,  as  wt-ill 
knowj  the  Electric  Light  industry  has  snfi'ered  more 
than  tongue  can  ttrll  from  the  i^trncral  ignorance  ofits 
dangers  and  requirements,  which  hindered  and  injured 
its  early  introduction  into  this  couniry,  which  led  lo  the 
spendir^g  of  so  much  good  money  on  plants  and  wires 
which  were  not  merely  insufficient,  but  absolutely 
dangerous.  ^t 

Now  that  we  ha%"c  taken  as  it  were  a  new  dcparturtfl 
and  entered  upon  a  new  era  of  progress,  let  us  not  fall 
into  the  same  errors  which  marred  the  early  history  of 
our  business,  but  strive  wi,th  mt^fht  nnd  miiin,  by  dis* 
cushion  nnd  interchange  of  experience,  to  make  each 
new  insuilhition  another  stride  towards  perfection  in 
what  I  think  is  undoubtedly  the  greatest  Electric  Light 
achievement  of  the  age, — the  Distribution  of  Eleetricity 
by  Alternate  Currents. 

T.  CARPENTER  SMITH 


W  THE  ENERGY  OF  ALTERNATING   CimRENTS,        I 

The  adoption  of  the  alternating  current  for  electric 
lighting  has  introduced  a  number  of  questions  m  regard 
to  it^  measurement  which  have  nn  import^int  practical 
hearing,  !i;ince  they  iiiviilvc  the  subject  of  the  relative 
efficiency  uf  the  direct  jind  alternating  sy.stcms;  and  (or 
tliis  re^ison,  |>erhHp:t,  a  few  words  vu  Uie  subject  may, 
not  be  amiss.  I 

It  is  not  proposed  to  enter  into  a  mathematical  dis* 
cusfiinn,  but  rather  (o  otfer  a  few  ilhistralions  and 
examples  which  will  assist  in  a  genera!  undersunding 
of  the  subject,  and  at  the  same  time  prove  the  uncer- 
tainty of  the  well-known  nilcs  tor  direct  currents,  when 
l^'ncrally  applied  tu  alternating  currents.  Under  cei"- 
tain  well-detincd  conditions  such  nie^cyU  may  be 
employed  without  sensible  error.  anrffjfoftMraiely  for 
the  electric  lighting  industry,  these  l-j;  .]  i  ^ns  arc  natu- 
rally present  in  the  exact  kind  of  apparatus  necessary 
fur  the  simple  and  economical  distribution  of  the  alter- 
nating current. 

In  estimating  the  amount  of  energy  expended  in  a 
circuit  traversed  by  a  direct  or  continuous  current,  we 
are  aeenstomed  to  base  the  caleulation  on  measure- 
ments of  the  diHerence  of  potential  between  the  two 
points  of  (he  circuit  in  question,  and  at  the  same  time, 
the  current  traversing  that  circuir.  The  product  of 
these  two  quantities,  as  is  well  known,  gives  a  correct 
measure    of  the    energy    of  the   circuit  expressed   in 

Katts.      This  method  may  or  may  not  be  applicable  to 
ternating  currents.  thL-  distinctifjn  depeiidirig  upon  the 
>rcscncc  or  absenccof  self-induction  in  the  circuit*     In 
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the  case  of  a  straight  copper  wire  going  out  from  the 
source  of  current  and  turned  biick  on   itself  in  close 
proximity,  ir    may    be    assumed    that  self-induction  is 
practically  nbsenT.  and   henee   no  Jtensible   error  would 
be  involved   in  taking  the   product  of  the   diflcrenccof 
potential  between   any  two  poiniSf  as  measured  on  a 
Cardcw  volt  meter,   and    the    current   traversing  thai 
portion    of    llic    cirt:uit   as    determined    by  a  Siemens 
dynamometer,  and  then  nsin^  these  two  factors  io  tkej 
product  which  represent    the  amount  of    work  done^ 
This  would  give  ii  correct  result;  but  the  introduction 
of  a  coil   of  wire   wound    in    one    dirction,    especially 
when  ii  surrounds  an  iron  core,  greatly  modifies  ihrf 
conditions,  and  causes  an  error  the  amount  of  which  is 
dependent  on  the  form  and  size  of  the  coil.     The  reason 
for  this  IS  that  tJu'  additional  eVment  of  sclf-induciioo 
has   Ivcen  ^Atroduocd.   with   consequent   retardation   of 
the   phases  of  current.     This  simply  means  that,  as  the 
diiTercncc  of  potential    alternately    rises  and   falls   aad 
reverse!)  its  polarity,  the  corresponding  fluctuations  of 
current  do  not  occur  at  corresponding  inslants  of  time. 
The   want    of  synchronism    may    be   of   any    amount 
between  zero  and  a  quarter  of  a  complete  wave  lenyih. 
Wiiea   ihere  is  no  self-indiirtion   present  in  the  circuit. 
there   is   no    displacement,   but  a   departure    from    this 
relative  position  may  be   pioduced  by  introducing   self* 
induction    into  the  circuit  and  to  a  point  wIiilIi  may 
theoretically  cause  the  waves  of  current  to  lag  a  quarter 
of  one  complete  alternation  behind  the  waves  of  the 
electromotive  force,  although  it  is  impossible  to  realize 
Uiis  amount  in  practice. 

Let  us  inquire  now  what  is  the  etTcet  oJ  this  dispUicc- 


^^^V  49S  ^^^^^^^^B 

ment  on  the  amount  of  eiicrg>'  expended  in  the  circuitj 
but  as  a  preliminary  step  it  will  be  M'ell  to  examine  the 
case  of  a  secondary  buttery  which  isbeing  charjjed  from 
a  SMitable  dirt-ct  current  generator.  Suppose  first,  that 
Gurrciil  in  supplied  from  the  generator,  with  a  sufTicicnl 
electro-motive  force  to  overcome  the  counter  electro- 
motive force  of  the  cells  and  produce  a  certain  flow  of 
current.  Wc' may  introduce  into  the  circuit  a  ^^uitable 
ammeter  to  determine  its  amount^  and  connect  across  the 
circuit  A  volt  meter,  and  by  the  product  of  the  indica- 
tions of  these  two  inslrunicntH  wc  obtain  a  result  which 
shows  the  expenditure  of  energy  at  th;it  time.  But  i(^ 
later  in  ihc  process  of  charging,  the  speed  of  the 
generator  is  reduced  to  such  a  point  thnt  the  counter 
electro-motive  force  of  the  battery  is  sufficient  to  over- 
come the  electro  motive  force  of  the  generator  and 
e^iuse  a  flow  of  current  in  the  opposite  tlirection,  it  is 
well  understood  that  the  battery  would  no  longer  be 
charging,  but  would  be  running  the  dynamo  as  a  motor, 
and  consequently  expending  energy  upon  it.  If  the  resis- 
tances of  the  armature  and  battery  are  low,  the  readings 
of  the  volt  meter  and  nmaiet*T  might  be  exactly  the 
fsame  afl  in  the  fnrnuT  case,  and  the  product  of  these 
two  factors  would  of  course  fthow  the  same  amount  of 
work  done-  In  the  absence  o(  any  other  information 
thi^n  the  readings  of  tliese  instruments,  it  wtaikl  be 
impossible  to  judge  whether  work  was  being  done  by 
the  generator  on  the  battery,  or  by  the  battery  on  the 
generator.  Another  element  requires  consideration^ 
and  that  is  the  directinn  of  ihe  current  as  related  to  the 
difference  of  potential  across  the  circuit*  Referring  to 
dtagmm  t,  a  generator  !$  shown  at  G  supplying  current 
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to  charge  a  battery  at  B,  Let  it  be  assumed  thai  Ac 
I  cicctru-motivc  force  of  the  generator  is  m  such  a 
direction  as  to  m:ike  the  up|>er  conductor  positive,  with 
relation  to  the  lower.  Calling  this  a  positive  clccm»- 
motive  force,  a  current  in  the  direclion  of  the  lull  arrow 


*-  ^ 


would  be  positive,  and  one  in  the  direction  of  the  dottfil 
arrow  would  be  negative.  AVhcrevcr  the  generator  i* 
doinjr  work  an  the  battcrj  the  current  tluwj*  from  lh« 
positive  to  the  nejjativc  conductor  through  the  balten% 
Or  in  the  direction  in  which  the  generator  lends  to 
deliver  the  current-  If  we  had  called  the  electro- 
motive force  of  the  generator  ne^tive,  this  would  be  a 
negative  current.  \Vc  can  assume  either,  but  in  each 
case  the  current  and  elcctro-nmtivi;  force  have  the  same 
sign.  When,  however,  the  eleciro-mottve  force  of  tb« 
generator  falls  sufficiently  to  allow  that  of  thebatterj'io 
overcome  it  and  send  a  current  in  the  opposite  direction, 
as  5hnwn  by  the  dotted  arrow,  the  conditions  arc 
reversed;  Chat  is,  the  battery  is  doing  work  on  the 
generator  and  driving  it  ad  a  motor^  but  without  the 
polarity  of  the  exicrnal  circuit  being  changed.  W« 
now  have  a  positive  electro-motive  force*  it  nq 


current  in  the  battery,  and  work  done  by  the  battery  on 
the  rest  of  the  cireuit,  I 

The  rorcguing  is  only  an  i I tu strati r:n  of  the  general 
law  that  when  the  diflcrence  of  polentinl  between  twoi 
points  on  an  electrical  circuit  is  of  the  same  siga  as  ihcl 
current  traversing  it,  work  is  being  expended  in  that 
portion  of  the  circuit;  and  conversely^  if  they  nre  of 
opposite  signs,  work  is  being  re*itored  by  fli^t  pnrt  ot 
the  circuit.  It  i»  therclore  necessary  to  know  ilie  rela- 
tive polarities  of  the  current  and  eleeliu-inotive  lurcc, 
as  well  as  their  f^mounts,  in  order  to  have  a  complete 
knowledge  of  the  energy  of  a  circuit.  The  same  thing 
is  true  for  an  alternating  current,  that  is,  we  must  know 
whether  the  instantaneous  values  of  elcclrcj-motive 
force  and  current  have  the  same  sign,  as  well  as  the 
values  themselves;  and  this  can  only  be  the  case  where 
no  self-induction  is  present^  or  in  the  practically  equiva- 
lent case  in  which  the  scH-induction  is  so  nearly  neutral- 
ized as  to  be  of  no  relative  importance. 

Referring  now  to  diagram  2;  there  are  shown  two 
I  curves  in  the  upper  figure,  E  and  C.  E  represents  the 
phase  of  the  electro-motive  force  of  an  alternate  gene- 
rator, and  C  the  corresponding  current  through  a  circuit 
posaie!$»ing  u  certain  amounl  of  self-induction.  Dis- 
tanees  along  the  horizontal  line  are  taken,  as  usual,  to 
represent  successive  periods  of  time,  and  the  relative 
amounts  of  current  or  electro-motive  force  are  repre- 
sented by  the  vertical  distance  above  or  heh>w  this  line, 
'those  above  being  called  positive,  and  those  below 
negative.  It  will  be  seen  on  inspection  of  the  figure, 
that  at  the  instant  shown  at  i,  the  electro-motive  force 
is  zero,  while  at  the  Simie  time  the  current  has  a  con- 
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i;idcrnblc  negative  value.  Again  at  t^c  point  ;  the 
current  falls  to  zoro,  while  the  electro-motive  force 
hns  Tisen  to  the  amount  shown  bj'  the  vertical  line  at  a. 
At   3   we  have   an    instant    at   which    the   current  and 


* 


clectro-motive   force  are  of  opposite  sign.     Here 
have  three  distinct  canes,  in  the  first  two  of  which  no 
work  is  being  done,  and   in  the  third,  work  ife  being 
done  by  the  circuit  on  the  generator;  but  in  each  case 
an  effect  would  be  produced  on  the  instruments  usc<l 
for  the  measurements  of  clcctro-molive  force  and  cur^ 
rent'     In  fact,  takinj^  independent  continuous  meaf^ur^f 
merits  of  the  cleclro-mutivc  force  and  current,  it  is  quite 
evident  that  the  ^.Tmc  rosults  would  be  obtained  wlthoul 
regard  to  the  time  relation  of  the  phases,  so  lung  as  the 
form  of  each   rcnmins   unchanged;  and  for  thi^  reason 
the  result  would  be  the  same  from  such  measurements 
whether  the  curves  were  coincident  in  time,  and  t^M 
current  curve  occupied  the  same  position  as  the  curt^" 
E,  or  were  displai:ed  as  sho\^'n  in  the  diagram.     In 
former  cAse^  as  there  is  no  displacement  of  phase, 
products  of  current  and  clectro-motivc  force  at  ca^ 
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infttaint  wuukl  be  positive;  that  is,  work  would  be  done 
at  each  insunt  upon  the  external  circuit,  except  when 
passing  through  the  values  of  zero- 

Thc  effect  of  the  displacement  of  the  current  ph»* 
IS  shown  in  the  lower  fif{iire,  where  a  curve  is  drawn  i 
show    the    phase  of  work   done  at  eacli   instant  of  time' 
A*'hcn  the   lag  of  the  current  phase  is  of  the  amount 
here  represented.     At  i  no  work  ts  being  done,  since 
the  product  of  K  and  C  contains  a  zero  factor.  Between 
I  and  2  we  have  work  done  by  tlie  coil,  since  the  elec- 
tro-motive force  is  positive  at  the  same  time  that  the 
cuiTCnt  1*1  negative.     Then  we  have  a  pcri(Ml  in  which 
work  is  expended  by  the  generator;  and  then  at 3  afvaic 
11    work  is   restored  by  the   circuit  to  the  generator.     By 
'   still  further  displacing  the  current   phase  the  amount  o[ 
work  restored  to  the  generator  may  be  greatly  increased. 
'   The  example  I  have  taken,  a  retardation  of  about  one- 
sixth  of  the  phase  length,  is  a  very  moderate  one,  and 
easily  realized  in  practice,  and  yet  the  amount  of  energy 
restored  to  the  circuit  in  work  done  by  the  coil  is  nearly 
one-fourth  of  ihc  apparent  amount  of  energy  expended, 
as  shown  by  the  product  of  current  and  clcctru-motivc 
force-     The    diaynims   are    not  intended    to  show  the 
'    exact   forms  of  current    phase,  or  of  the  phase   work 
done,  hut  they  are  sufficiently  near  average  conditions 
for  purposes  of  illustration. 

A  retardation  of  one-fifth  of  the  phase  restores  about 

one-third  the  apparent  energy  to  the  circuit,  and  beyond 

this  point  the   proportion  restored  increases  in  a  high 

ratio. 

^B  The  actual  work  done  can  never  be  more  than  the 


i 
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product  of  current  and  electro-motive  force,  and  may 
easilj'  be  only  a  small  fraction  of  that  amount 

To  show  that  this  retardation  ts  not  an  imaginarj" 
thing,  but  may  have  a  very  decided  influence  on  actual 
measurements,  I  will  describe  two  experiments  which 
show  phenomena  that  can  be  accounted  for  in  no  other 
way,  or  at  least  cannot  be  explained  by  the  ordinary 
rules  of  direct  current  measurement.  An  experinienl 
by  the  writer  similar  to  the  second  of  these  was 
described  by  Mr.  Stanley  in  a  paper  before  the  New 
York  Society  of  Engineers  some  weeks  ago,  and  is  still 
another  example  of  the  same  phenomenon. 

In    figure  3   two  conductors,  A  and    B,  are  shown. 


C 

n^unj  a. 
between  which  an  alternating  difference  of  potential  ol 
100  vtjlts   is  maintained,  and   indicated   on   the   Cardc%v 
volt  meter  V, 


Between  these  two  conductors  a  third,  C,  is  placed, 
and  two  Cardew  volt  meters,  V  and  V*,  nrc  connected 
acruss  the  two  circuits,  and  >huw  by  the  sum  of  their 
readings  the  difference  of  potential  between  A  and  B. 
They  should,  under  ordiniiry  conditions,  agree  with  the 
rending  of  the  one  at  V.  Between  A  and  C  is  con- 
nected an  incandescent  lamp,  L\and  between  C  and  B, 
through  a  switch,  d,  the  circuit  may  he  closed  either 
through  the  lamp  Uf  or  through  a  coil  of  wire  S,  which 
surround!)  »  M>ri  iron  core-  With  the  connections  as 
shown  in  the  diagranl,  that  Is  with  the  switch  connected 
to  the  lamp  L\  a  perfect  balance  is  obtained,  and  by  ad- 
juslinKthedirt'erenceof  potential  between  A  and  Bio  loo 
Volts,  we  obtain  readings  of  50  volts  on  each  of  the  volt 
meters  V^  and  V,  If,  however,  the  switch  d  be  trans- 
ferred to  the  point  whieh  connects  it  with  the  coil  S,  a 
somewhat  reinarkabic  effect  is  observed.  The  readings 
ol  the  volt  meters  at  V  and  V  remain  constant,  since 
the  coil  has  been  so  proportioned  by  trial  as  to  exactly 
replace  the  lamp  I--and  maintain  L'  at  exactly  the  same 
degree  of  luminosity;  but  the  volt-meter,  V,  instead  of 
rem:iiiiing  constnnt  in  its  indication,  as  might  hflve  been 
supposed,  increases  its  indication  to  80  volts,  so  that  we 
have  our  choice,  su  to  ^pc;lk,  of  two  measures  of  the 
difiV-rence  ol  potential  between  the  conductors  A  and 
B.  These  are  of  such  I-irge  cross-section  as  to  be  of 
sensibly  the  same  difference  of  potential  throiis;hout 
their  length.  Measuring  at  V  we  have  lou  volts  as 
before,  but  at  V  and  V  we  have  the  sum  of  fifty  and 
eighty,  or  130  volts-  It  is  quite  evident  that  there  is 
some  condition  present,  entirely  reniute  from  any 
which  could  be  produced  b)  the  action  of  direct  cur- 


rent;  for  it  is  absurd  to  suppose  that  at  the  same  instant 
of  time  we  can  have  two  separate  values  for  the  difler- 
ence  of  potential  bi^tween  the  *iame  two  -points.  The 
natural  inference  ^eenls  that  these  measurements  show 
in  reality  only  the  avemj^e  of  effects  which  occur  sue- 
ccssircly,  although  they  appear  to  be  simultaneous. 

When  an  impulse  from  the  generator  occurs*  current 
flows  through  V',  and  V*  instantaneously,  and  this 
would  E:ive  a  readingof  jovotts  on  each  if  acting  alone; 
but  the  same  impulse,  acting  through  the  coil  S  pro- 
ducev  a  current  which,  owing  lo'the  selt-induction  of 
the  coil,  lags  behind  the  clcctro*motivc  forte,  and 
therefore  the  coil  must  restore  work  to  the  circuit  at 
some  point  in  the  phase.  This  work  is  partly  expended 
in  the  volt-meter  connected  to 'the  coil,  and  lor  this 
reason  it  gives  a  higher  reading  than  the  other. 

Figure  4  shows  a  second   arrangement   in  which   the 
current    is    indicate<l    by    a    Siemens   dynamometer  D, 


and  die  diflerencc  of  potential  is  maintained  constant  by 
the  dcctro-metcr  E,  The  current  may  be  adjusted  to  the 
proper  amount  by  means  of  the  resistance  R,  intro- 
duced  in  the  circuit-     An  incandescent  l-imp  L'.  is  also 
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pUccd  in  the  circuit  in  scries  with  the  dynamometer,  to 
indicate  to  the  eye  any  fluctuations  in  the  current.     At 
L  a  similar  lamp  is  placed,  nnd  around  its  terminals  is 
shunted  a  properly  proportioned  coil  S,  surrounding  an 
iron  core,     A  Cartlew  vo!t-mctcr  V,  is  connected  at  the 
ftame  points  to  show  ihc  difference  of  potential.     With 
the  switch    closed   the  normal   current  pussies  through 
the  lamp  L^  and  a  difference  of  potential  of  50  voltB  is 
shown  on  the  volt-meter  V.     The  dynamometer  shows 
one  and  six-tenth  amperes  to  be  passing  througft  the 
circuit,  and  the  electrometer  indicates  ix>oo  volts.     On 
opening  the   switch,   a  slight  increase    of  current  is 
shown  by  the  dynamometer  D,  while  the  difference  of 
potential  at  E  is   con>:tant.     The    only    change    in    the 
arrangement  of  the  circuit  is  that  the  current  instead  of 
passing  through  the  lamp   L,  and   the   coil   in   parallel, 
now  passes  through  the  coil  alone,  and  yctinstead  of  50 
vohs  the  vnll-mctcr  now  indicates  148  volts;  so  that  we 
apparently  have  98  volts   more  in  the  circuit  without 
noticeably  changing  the  difference  of  potential  at  the 
terminals,  and  without  sensibly   changiiig  the   current; 
or,  to  look  at  it  in  another  way,  we  have,  under  a  con- 
stant poteiitiai   ;it  the   exlremilics   of  the  circuity  intro- 
duced an  apparcEit    resistance,  and    at   the    same   time 
increased  the  current  traversing  the  circuit.     We  have 
here  a    case   similar  to  the   former  one,  and    as   the 
explanation  ts  much  the  same,  it  need  not  he  repeated- 
The   que?ilion    naturally   arises,   what   influence  does 
this  nc>v  element  of  self-indtictton  Have  upon  the  possi- 
bilities of  practical    measurements    of  the   alternaring 
current  in  commercial    w-)rk?     As  was  stiied  in  the 
beginning*  the  practical  effect  is  almost  negligible,  for 


thcr<*  urc  two  case«  in  which  the  rime  elirnient  enters 
to  such  a  limited  ca^tcnt.  if  at  all,  thutthc  mcasurcmcQls 
may  bo  made  with  perfect  sLH:ct!Ss  in  precisely  the  snoic 
way  as  if  direct  currents  were  employetL  These  arc, 
first,  the  measurement  of  current  through  an  ineando 
scent  Innip  supplied  by  an  alternating  current  directly 
from  ihe  ^lenerator;  and  second,  the  eiirreni  supplied 
to  lamps  through  the  modium  of  converters  with  cores 
fiir  below  saturatiijEi  and  carrying  a  Ciir  proportnin  of 
their  lull  normal  load.  There  is  a  third  case,  however, 
which  arises  in  practical  wark»  in  which  Uie  central 
station  instruments  give  a  somewhat  false  notion  of  the 
actual  energy  being  transferred  to  the  circuits,  and  this 
is  the  one  in  which  a  large  number  of  converters  are 
connected  to  the  primary  circuit  but  with  the  secon- 
daries open.  In  thi^  case  the  cfTcct  of  self-induction  is 
at  its  maximum,  and  there  is^  consequently,  a  la^  in  the 
currenr,  which,  in  a  well-constructed  converter,  ap- 
proaches the  theorcticiil  limit  of  a  quarter  phase;  at 
which  point  no  eneqjy  would  be  consumed,  while  at 
the  same  time  a  considerable  reading  might  be  shown 
on  the  current  instminents.  This  appjirent  difficulty  is 
not  a  real  one.  since  even  die  full  amount  uf  curre 
shown  by  the  ammeter  only  constitutes  a  small  perce 
tage  of  tile  tot^d  output  of  the  plant,  and  may  practica 
be  neglected.  Kven  a  small  number  of  lumps  in  sen'iee 
distributed  among  the  converters  greatly  reduces  this 
error,  and  tor  this  reason,  even  whilv  running  with  a 
light  load,  the  ammeter  at  the  central  station  very 
nearly  corresponds  to  the  nunilurr  of  lights  in  the  ser- 
vice; while  at  full  load  the  reading  is  as  accurate  as  ii 
the  current  passed  directly  from  the  generator  to  die 
lamps. 
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It  ought  to  be  evident,  however,  from  whnt  has  been 
*;hnwn,  that  th^  method  which  h^as  sometimes  been 
lulojited  of  turninjir  offall  the  tiimps  from  the  secondary 
circuit.  Icuvjofij  the  primary'  connected  to  the  generator, 
to  show  ihe  amount  i*f  energy  lost  in  conversion*  is  apt 
to  give  very  misleading  results  unless  the  proper  cor* 
rection  for  retardation  is  applied- 

The  best  proof  of  economy  in  the  use  of  converters 
is  that  a  te*t  of  (he  power  expended  in  running  a  dyna* 
mo  at  its  normal  electro-motive  force,  with  its  circuit 
closed  through  the  primary  coils  of  its  full  complement 
of  converters  is  the  same  as  when  the  primary  circuit 
is  entirely  open,  within  the  ordinary  limits  of  error  of 
measurement. 

O.  B.  SHALLENBERGER. 


THE    UNDERG ROUNDING    OF    ELEOTRJC    ARC 
IJCniT     WIRKS. 


I™.,.....,... ™..._ 

time.  Municipal  and  Ii^gislative  authority  seeks  to 
compel  the  burying  of  all  wires  without  discrimination, 
and  to  cast  upon  the  parties  intcrcHted  the  burden  of 
finding  a  practical  means  to  accomplish  the  end-  The 
progress  of  invention  in  science  and  art  records,  infal- 
'  libly,  the  cotcmporaneous  pul^lic  demand.  This  de- 
mand discloses  a  necessity,  and  inventive  ingenuity 
suggests  the  remedy.  Starting  from  this  standpoint, 
^we  find  public  wiring  began  with  the  telegraph. 

In  175,3  Mashall  of  Paisley  evolved  an  electric  tele- 
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graph  wherein  insulated   wires    were   to   be  trained  ot 
polfTJt,  and  so  Lomond  in  17B7;   Rctencourt  in  the  same 
year;  Ricjien  in  1794;  Caviillo  in  1795;  -SuUm  in  179^: 
Sommerinj:  in  i8og;  Coxe  in  1810,  and  Stiarp  in  iSij 
all  had  telegraphs,  employing  (rom   one   lo  tweniy-six 
wires,  trained  on  poles.     At  this  stagc«  however,  the 
interesting  experiment  to  which  the  world  lent  a  hcl|^ 
ing  hand,  developed   signs   01   eommcrcial    utility  ard 
value.     Man*5  cupidity  and  »cltishnc5S  at  once  anta|;o- 
nize    what    he    cannot    share,  and   wc   find    the    publn: 
arrayed  in  opposition  to  the  use  of  the  highways,     in- 
ventive ingenuity  came  to  the   rescue^  and    in    1816 
Ronalds  erected  and  used  a  telegraph  in  which  some  of 
his  wires  were  placed  on   poles  and  some  were  buiiL^d 
in   the   ground.     Tribaoillet    followed   in    1828    with  a 
system  employing   underground  wires;  and  when  Prof.     | 
Morse,  in    i^,^2»  brou^Iu  out  his  system,  he  proposed    | 
connecting  Washington  with  Baltimore,  a  distance  of  44 
mitt:s.     To  his  mind,  the  wire  simuld  be  insulated,  and 
laid  in  a  lead  tube  in  the  ground.     He  constructed  his 
line  with  great  care,  and  at  lai^e  expense:  hut  only  a 
few  miles  had  been  laid  wher  the  gradual   escape  from 
his   line   proved    his    scheme    impracticable.      1  Ic    wa^ 
about  CO  nbnnthfn  the  undertaking  when  one  of  his  ceB 
adjutors.  Or.  Page  of  the  Patent  Office,  or  Prof  Henry 
of  the  Smithsonian  Institute,  said  to  him — "Take  your 
wire  from  the  ground  and  train  it  on  poles."     The  ad- 
vice was  toUowed.  :ind   success  achieved.      Here,  then^ 
in  the  ineipicncy  of  public  wiring,  is  the  first  recorded 
failure  coupled  with  its  remedy — '*Takc  the  wires  from 
the  ground  and  put  them  on  pules."  ^ 

With  underground  telegraph  and  telephone  wires  thM 


elecirical  clifliculticB  to  overcome  arc  much  the  same. 
Moisture  must  be  excluded  from  the  wires,  insulation 
must  be  good,  and  induction  be  reduced  to  the  mini* 
mum,  especially  bclweon  adjacent  lines.  In  both,  how- 
ever, leakage  from  the  lines  due  to  imperfect  insulation 
may  be  compensated  within  limits  by  additional  battery 
force-  The  batiery  acts  Hlce  a  pump  sending  water 
through  a  leaky  pipe,  ihe  water  may  all  escape  before 
reaching  the  Jiscliargc  cnil;  hut  with  a  more  powerful 
pump,  while  increase  of  pressure  '  will  cause  greater 
escape  through  li;akape,  one  may  succeed  in  discharging 
a  limited  quantity  ihrrmgh  ilic  end  of  the  pipe,  and  so 
accomplish  the  object  soutrht* 

For  this  reason  underground  telegraph  and  telephone 
wires  may  be  operated  with  a  measure  of  success. 

In  most  ol  our  cities  all  telegraph  wires  might  be  led 
to  a  certain  piiirt  from  which  the  wires  of  all  systems 
could  by  one  underground  conduit  be  led  to  a  central 
station  or  stations,  and  thence  back  through  the  same 
conduit,  and  where  the  wires  are  numerous  might  war- 
rant the  expense-  ■ 

With  telephone  companies  whose  subscribers  are  tn 
all  parts  of  the  city*  the  requirement  that  each  wire 
fihould  be  conveyed  underground  would  involve  an 
outlay  for  conduits  wholly  prohibitivc- 

For  direct  service  incandescent  lighting  the  required 
conductors  are  so  large  that  to  train  them  upon  poles 
or  tn  train  nn  equixnlent  capncity — in  smaller  wires  on 
poles — would  involve  outliiy  and  annoyance  e^ccceding 
that  required  to  underground  the  conductors. 

So  again  the  resistance  of  the  conductors  to  the  flow 
ot  the  current  is  exceedingly  slight;  it  might  be  com- 


pared  to  the  pouring  of  water  from  a  pilcher  through  a 
Six-ioch  pipe— ite  course  of  leas:  reftUtnnce  lies  right 
forwaul  ihrougli  the  pipe,  and  ilicrc  !s  little  icndcr-cy 
for  it  to  seek  an  exit  through  any  oiher  restrictcii 
channel. 

In  comparison  with  it  the  arc  light  current  might  be 
likened  to  a  large  hose  with  a  small  noz^te,  throu^ 
which  water  U  being  forced  wiih  a  powerful  pnmp:  the 
tension  is  very  grcot,  and  if  no  much  as  a  pin-holc  exist* 
in  the  hose^thc  water  will  squirt  therefrom,  and  quick! 
enlarge  the  orifice  to  a  fatal  rent- 

From  the  fact»  therefore,  that  tclc^aph  and  telc^ 
phone,  and  incandescent  electric  light  wires  may  be 
trained  underground  with  success,  by  no  means  docs  it 
follow  that  the  same  is  true  of  arc  light  wires. 

It  IS  an  undoubted  fact  that  to  successfully  under- 
ground electric  arc  li^'ht  wires  involves  simply  and 
solely  a  question  of  expense-  Hut  cxjiensc  may  be  of 
the  very  essence  of  the  inqinrj%  for  if  the  expense  is 
out  of  proportion  to  the  revenue  thai  can  be  derived 
from  the  service,  expense  alone  prohibits  the  outlay  and 
determines  it  to  be  impracticable.  Kvpenditure  of 
money  is  alanc  required  to  tunnel  the  Dover  StmitSi 
and  yet  French  and  English  capitalists  have  pn> 
noimced  ic  wholly  impracticable,  as  the  returns  could 
not  warrant  the  investment.  So  it  is  with  electric  arc 
light  wires;  an  efficient  system,  so  far  as  inventive 
ingenuity  has  yet  presente<I  any  plan,  invi»Ivcs  afl 
expenditure  wholly  prohibitive,  and  for  that  rcasofl 
alone  is  impracticable. 

KIcclric  arc  light   wires   niay   be  employed   succ 
fully  trained  in   the  air  on  poles,  and  nn   undergrou 


—  M7  — 


system  IS  practicable  which  c:m  reproduce  the  same 
conditions.  All  sub^tance^  are  conductors  Aft  copper, 
iron,  lead,  rubber,  gluss^  dry  air.  S  imc  subtanccs  are 
such  )Kior  cuiulLCtorsv,  ihac,  in  coinpariNOii  wilb  [h<>»c 
that  arc  better,  \vc  call  them  non-conduclors,  and  the 
greiitesi  available  non-conductor  is  dry  air.  We  use 
these  poor  or  non-conductors  such  as  rubber,  glass, 
parafjnc,  wood  and  dry  air  as  insulators,  and  we  find 
dry  ;iir  to  h<.'  our  most  perfect  insulator-  Dry  air  is  :i 
better  in-^ulator  than  rubber;  if,  thcrcfarc,  in  dryairtwo 
rubber  covered  wires  cross  in  close  proximity  to  each 
other,  the  induction  is  greater  between  ihcm  than  would 
be  the  case  if  both  wires  were  bare.  Hut  air  i->  usually 
laden  with  moisture,  and  water,  charged  as  it  is  with  the 
mineral  sails  and  acids  of  the  atmosphere,  is  a  good 
conductor.  We,  therefore,  com  our  line  wires;  with  an 
insu  lating  material,  to  shield  them  from  direct  contact 
with  moist  surfaces  or  ulhcr  jjuud  conductors,  and  so 
reduce  in  amount  the  current  which  is  always  escaping 
by  connection  to  the  s^round  and  which  varies  in  direct 
proportion  to  the  conducting  property  of  the  interme- 
diate medium. 

Where  insulated  wires  are  trained  on  poles,  we  have 
at  the  rate  of  30  poles  to  the  mile,  thirty  points  at  which 
a  small  amciunt  of  current  may  and  always  does  escape 
to  the  ground- 
Now  let  us  put  an  insulated  cable  in  the  conduit  in 
the  ground.  The  cojidilions  arc  all  changed  in  the  most 
aggravating  manner. 

Instead  of  comparatively  dry  air,  the  air  is  clammy 
and  heavily  laden  with  moisture,  instead  of  a  mass  of 
^urruuuding  air  as  un  ihc  poles,  the  envelope   ol  air  is, 
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at  best*  but  an  inch  more  or  less  in  thickness.  Instead 
of  resting  nl  30  pnints  in  a  mile  on  glass  support,  con- 
nected to  dry  non-conducting  wooden  poles  to  make  the 
piif^^ugc  to  the  ground  as  much  ob:ttructcd  as  pos^ib^, 
ihe  li[)e  touches  the  conduit  at  say  two  or  three  points 
in  the  space  of  erery  foot  or  at  say  ten  thousand  paints 
in  a  mile,  and  the  conduit  itself,  a  much  better  conductor 
than  glass  or  dry  wood,  is  all  that  separates  it  from  (h 
earth. 

The   bearings  at  which   the  current  muy  seep  awa] 
have  been  multiplied   from  thirty  contacts  to  ten  thou- 
sand contacts  per  mile  while   the  conductivity  of  tlic 
medium  at  each  point  has  been  {^really  enhanced. 

A  regular  arched  subw;iy  has  been  su|fgcsled,  and 
approaches  most  nearly  to  a  successful  plan,  but  only  a 
stale  or  city  crmld  (itnnd  the  necessary  outlay*  A  sub- 
way of  this  character,  four  feet  wide  and  ci^ht  feet  high 
for  Chestnut  Street  alone,  in  Philadelphia,  was  cstimatcrd 
would  cost  the  city  $1,500,000.  After  completion  such 
a  subway  would  have  to  be  supplied  with  lorced 
ventilation  to  keep  it  dry.  If  then  the  insulated  wires 
could  be  supported  so  as  to  touch  at  but  thirty  points 
the  mile,  the  conditions  of  exterior  wire  training  on  pol 
would  be  fairly  approximated. 

The  question  is  frequently  asked:    If  telephone  and 
telcffraph  wires  can  be  undergrounded,  why  cannot  arc 
wires  i*     The  reason  is  plain,  seepage  or  escape  can 
supplied  in  the  former  by  additional  battery   power  b 
an  arc  light  generator  is  a  queer  specimen  of  mechani 

It  starts  a  mild  current,  :ind  this  passing  back  aruun 
its  field  magnets  builds  them  up;  the  increased  magnet- 
ism induces  greater  impulses    in    the   bobbins   < 
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armaturt-;  tlic  current  thus  increased  continues  Ic  pass 
through  the  line  .ind  back  around  the  tield  magnets 
until  the  current  has  reached  its  maximum.  It  is  there- 
fore apparent  that  anytliin^  which  seeps  the  current 
from  the  line*  not  only  steals  the  quantity  which  has 
escaped  but  prevents  just  so  much  current  from  passing 
back  around  the  field  ninj^ncts  and  to  that  extent  robs 
the  machine  of  its  capacity  to  generate  a  current. 
These  machines  are  capable  of  taking  care  of  thcsmall 
amount  of'  loss  iit  the  insulators  in  the  poleand  line  syS' 
tem,  but  when  this  is  multiplied  many  times  as  in  an 
under^ound  conduit  it  is  so  robbed  of  its  power  to 
recuperate  that  the  resulting  lights  are  necessarily 
reduced  in  number  and  arc  weak  and  sickly. 

Operations  looking  to  the  undergroundingof  arc  li^ht 
wires  have  been  prosecuted  on  a  large  scale  at  New 
York,  Brooklyn^  Chicago,  Philadelphia  and  Washing- 
ton. 

Notwithstanding  all  repnrts  tf>  the  contrary,  I  find 
that  at  New  York,  jihhough  the  Subway  Commii^sion 
has  expended  vast  sums  of  money  and  has  succeeded 
in  burying  certain  telephone  and  telegraph  wires,  no 
arc  light  lire  h;is  up  to  this  time  been  buried  in  New 
York  City,  and  this  is  fully  corroborated  by  the  report 
of  the  Board  of  Klcctrical  Control  of  January  6th,  1888. 

At  Brooklyn.  New  York,  the  Board  of  Commis- 
fiioners  of  Hltctrical  Subways,  instituted  thorough  in- 
vestigation of  this  subject  in  1886,  and  in  its  report  of 
Dcc^joth,  1886,  says;  **Wilh  rcganl  to  electric  liyht 
conductors,  this  Hoard  has  found  no  device  which  would, 
with  certainty  in  its  opinion,  enable  the  wires  carrying 
arc  lis:ht  currents  to  be  safely  and  successfully  operated 
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in  (he  same  conduit  with  telephone  and  telegraph  con- 
ductors without  disturbance  or  injurj.*  to  ihu  hitter.  -  - 
Bill  the  Board  di-sirc*i  to  say,  cmpliatically,  th:>t  those 
flucntcritics  %vh<i  talk  (jfpuuingckctric  light  conduciur^ 
underground,  making  no  distinctions  between  arc  h*{hts 
and  incandescent  lights,  or  between  the  arc  lights  of 
diflcTcnt  systems,  are  ignorant  of  the  alphabet  of 
Subject."^  The  President  of  the  Bonrd  visited  all 
principal  cities  in  Great  Uriiaii)  and  Europe;  he  lound 
no  arc  light  wires  underground,  and  akhough  a  lew 
years  since  such  wires  were  trained  in  die  Paris  sewers, 
they  have  been  removed,  and  no  arc  light  wires  ai 
now  nllnwed  therein. 

The  Brooklyn  Commission  made  another  repoftv' 
Dec-  r5th,  1887,  and  on  this  topic  says:  "*  As  was  fully 
explnined  in  the  la^t  report*  tlie  .subject  of  under^ound 
conduits  for  arc  currents  is  the  unc  which  prc^e^ts  the 
most  numerous  and  novel  diflicuUies-  Since  it  has 
been  impossible  for  Brooklyn  to  take  the  lead  in  the 
experimental  solution  of  these,  the  only  remaining 
course  was  to  watch  carefully  the  progress  of  experi- 
ments in  other  cities.  This  has  been  done,  hoih  by 
correspondence  and  by  personal  \iiiits  of  meniber»  of 
the  Boaid.  Tlie  piiiuipal  cities  in  which  experiinciU& 
of  this  kind  have  been  in  progress  are  New  Yo 
Chicago,  Philadelphia,  Baltimore,  and  Washingtoi 
In  one  or  another  of  these,  several  systems,  which  wc 
regarded  with  favor  a  year  ago,. have  developed  defects 
or  even  come  to  entire  f^iilure.  It  cannot  be  said,  that 
any  system  has  yet  been  completely  proven  to  be  pcr- 
m;uiently  satisfactory.  There  arc  one  or  two*  however, 
which  promise  well,  and  this  Board  awaits  with  auc 
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ti%"c  interest  their  further  trial,  rcgrctlitig  ort\y  its  in- 
ability, through  ihi!  cause  already  specified,  to  co- 
operate in  the  experimer^tnl  investigation  of  ihe  difrcrent 
and  delicate  questions  involved." 

There  are  no  arc  li^hl  wires  underground  up  to  this 
time  in  Brtjoklyn,  At  Washingtcn,  in  188-],  cahlcs 
were  laid  in  F  Street,  from  9th  to  15th  Streets.  In  a 
fcHV  monih5,  it  was  necessary  to  dig  up  a  tew  of  the 
same-  I-ater,  there  was  much  more  trouble,  and  it  was 
all  taken  up  and  re-l;tid. 

About  one  year  after  first  laying,  il  was  wholly  aban- 
doned because  ihey  could  not  make  it  work.  In  1885 
they  laid  c;ibles  on  Pennsylvania  avenue,  from  Ninth 
to  FirKt  streets,  and  imr>orlt-<!  an  expert  from  Antwerp 
to  lay  them.  Twelve  cables  were  laid  in  solid  cement 
and  no  expense  spared  to  insure  success.  They  proved 
an  uiter  failure-  The  avenue  was  dug  up  many  times. 
The  wires  were,  in  September,  1887.  mostly  oiit  of 
service,  and  the  remainder  were  in  such  bad  shape  that 
they  vfoiild  require  constant  repairing  or  have  to  be 
abandoned. 

An  officer  of  the  Washington  Company  writes  mc 
under  date  of  September  12,  tSS;:  '^We  have  many 
ccmmitlees  cominjj  here  to  see  what  we  have  accom- 
pli5;hcd,  as  they  have  heard  that  we  have  met  with 
great  success,  and  so  fonh.  We  will  say  to  you  that 
our  experienet*,  after  the  outlay  of  many  thousand  dol- 
lars, is  this:  Have  nothing  to  do  with  underground 
cables  for  are  lighting  if  yon  can  possibly  avoid  it 
Many  will  lell  you  that  it  is  perfectly  practicable;  look 
out  for  such  parties;  tfiey  arc  probably  interested, 
directly  or  indirectly,  in  cables.     There  is  a  big  lobby 


:z  rhi:  rT=r_ch  oi"  business.  There  is  no  city  or  town 
:=  the  wcr'c  where  d  cable  has  been  made  to  work  two 
Years  tha:  h-s  bte:i  s-biected  to  2,000  volts  pressure/' 

Th:s  W^-.ir.irton  company  is  using  lead-covered 
cir>s  with  success  for  incandescent  work;  but  as  to 
the  i:r.d^T^T<'^^.d\r.i:  of  arc  lit;ht  wires,  confirmed  as 
L^te  a?  Februirv  7.  iSSS.  ihey  report  that  out  of  tour- 
teen  rr.tles  ;:"  arc  Hght  cable,  in  fourteen  different 
circuits.  ;i^;  ha',  e  ;  roved  total  failures,  and  have  been 
ahii-coned-  excer*:  a  ver\'  small  amount. 

A:  PhiLiJelphia  elaborate  experiments  have  been 
proscc-teii,  AM  kinds  of  cables  have  been  employed 
arid  a  ^eat  varieiv  of  conduits  ^great  trouble  has  been 
experienced.  The  systems  largely  employed  were  such, 
hav:rg  dccis  ihrousrh  which  the  cables  were  drawn,  in 
most  cases  the  insulaiins:  compound  rapidly  deterio* 
nired  and  became  useless;  in  others  it  would  be  rotted 
and  become  w,irer-soakt^d.  Where  lead-covered  cables 
were  i>eJ  :n  c^^nJiiits  where  creosote  was  employed, 
trie  eticc:  w.is  :o  rapidly  oxidi/e  the  lead  covering  and 
disinie^rare  the  same.  It  was  fonnd  that  gas  could  not 
be  kepi  from  the  di:cts,  iHthough  appjirently  gas-tight, 
and  man}'  explosions  followed.  Recourse  was  then 
had  ro  ventilation  by  lamp  posts,  but  the  trouble  was 
nut  corrected.  Alter  several  explosions  in  one  system, 
in  which  persons  and  propertv  were  mjured,  a  power- 
Ian  was  adjusted  to  force  air  through  the  conduit, 
deeming  it  better  to  do  so  than  to  draw  the  air  throtigh, 
which  might  simultancouslv  draw  in  gas.  When,  shortly 
at:cr\vards,  the  lighting  companv  was  congratulating 
itself  that  it  had  overcome  the  dillicultv.  a  tremendous 
explosi*>i>  ensued,  extending  tor  a  long  distance,  ripped 


up  the  street  and  broke  a  larjijc  plate  glass  window. 
That  entire  syst^'m  of  Mglits  hnd  w  be  abandoned.  It 
was  some  six  months  ago  determined  by  the  manager 
that  as  a  result  of  experience  no  conduit  would  suffice 
for  arc  liyhl  wires  in  which  there  were  open  ducts,  and 
that  success  lay  in  the  employment  of  lead-covered 
cables  buried  solid.  This  plan,  snggcsted  by  the  city 
electrician,  wa:^  tried*  and  success  seemed  assured,  but 
they  now  report  the  experiment  unsuccessful.  The 
section  covered  is  not  ^reat,  but  three  bad  grounds  have 
recently  developed;  two  were  repaired,  but  the  tliird 
necessitated  the  temporary  cutting  out  of  a  part  of  the 
line  and  the  Training  of  wire**  on  poles,  until  the  earth 
may  thaw  and  enable  accents  to  be  had  to  the  wires. 

The  various  companies  of  Philadelphia  arc  at  a  loss 
what  to  try  next.  At  this  point  I  would  note  that  these 
demands  for  a  system  fur  arc  light  wires  have  greatly 
stimulated  inventive  ingcnuil)",  but  as  yet  wilhout 
succeSK. 

Out  of  the  72  patents  that  have  been  i^^sued  in  this 
lire,  53  of  them  have  emanated  from  Philadelphia,  New, 
York,  Boston,  Brooklyn,  Wilmington,  Camden,  nnd 
Washinj^ton,  all  being  in  the  immediHlc  vininity  of  the 
pl.ices  where  the  operations  were  being  conducted. 
The  oihers  were  niostt)  from  the  gcnenil  vicinity  of 
Chicago. 

Now  as  to  Chicago,  much  has  been  said  of  its  system, 
a  visit  to  Chicago  satisfied  nie  that  it*  electric  nrc  light 
industry  was  being  strangled. 

A  Jew  blocks  in  the  immediate  heart  of  the  city  were 
using  electric  light  very  lavishly,  but  the  area  lighted  is 
scarcely  a  half  mile  square-     This  small  area  is  served 
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from  no  less  ihan  nine  scpcrate  plants,  formerly  belong-' 
ing  to  as  many  companies,  but  now  consolidated  Inio 
one. 

A  letter  urdcr  dale  of  September  2o»  1887,  from  aft 
officer  of  theConsolidatedCompany,  explains  the  situa- 
tion there.  He  says:  "We  have  had  an  enormous 
amount  of  trouble  with  our  underground  arc  ligbl 
circuttdt  averaging,  I  would  say,  for  the  last  three 
months,  one  biirn-oui  every  day.  The  expense  o( 
recunstructiun  and  the  losses  in  rebates  have  been 
enormous  and  the  annojance  to  our  customers  more 
damagini:  stilL  Comnu-ncing  in  April  last  we  bought 
out  some  nine  arc  li^ht  plants  in  Chicago,  and  haxe 
proceeded  to  concentrate  them  into  four  main  station* 
burning  about  1,100  lights,  their  owners  had  all  been 
using  underground  conductors  composed  for  the  most 
pari  of  Okonite,  Kerilc,  Callendcr  and  UndcrwTitera* 
wires.  Every  one  of  these  insulators  has  failed  con- 
stantly, the  only  thin^  that  has  held  tip  at  nil  is  lead 
covered  cable,  and  we  have  been  driven  to  the  great 
expense  of  tcking  out  every  foot  of  the  old  con^tru 
ttuns  find  substitute  new  lead  covered  cables  throu^hou 
This  work  is  not  yet  done.  Our  people  are  confidcn 
that  a  large  business  awaits  us  here»  but  its  devclo 
ment  will  depend  entirely  upon  service.  These  I 
circuits  may  fail  much  sooner  than  is  anticipated,  andii 
is  almost  certain  that  we  shall  be  compelled  to  reduce 
the  number  of  lights  upon  a  circuit,  a  vcrj-  dtflficuit 
matter  in  a  city  like  Chicago.  Our  conduit  space  is 
already  tilled  alon^  the  main  routes  and  additional  con- 
duits will  be  necessary.  The  constant  tearing  up  of 
the  pavements   for   all   kinds  of   purposes   makes 
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Street  Department  very  unwilling  to  grant  permits  for 
Inying  additional  cf>nduiis  and  several  times  ihcy  have 
been  refused  altogether.  I  would  say  here  that  arc 
lighc  tmsijics^  in  Chic^i^o  ha^  Oevciupcd  eiitiiely  ^il1cc 
the  passage  of  tlie  uadtrrground  ordinance  of  i88i  — 
die  result  has  been  the  muliiplicalion  of  small  isolated 
plants  and  the  formation  of  the  nine  small  central 
station  plants  bought  out  by  this  company.  None  of 
these  plants  made  any  money.  It  was  impossible  for 
them  to  do  30,  operating  underground  and  upon  so  small 
a  scale.  No  streets  have  ever  been  lighted  by  electricity 
hcff,  in  fact  the  whole  industry  is  in  a  very  backward 
condition  and  is  likely  to  remain  so  except  in  the  most 
densely  crowded  portion  of  ihe  ciiy,  unless  some 
arranjjement  can  be  made  with  the  city  authorities  for 
overhead  wires.  The  city  i«  trying  nn  experiment  of 
its  own  in  lighting  Chicago  river,  which  will»  I  nm 
coiiCdenl,  denuuistniic  ihe  truth  vf  ihe  foregoing  state- 
ment; and  in  the  cou'^se  of  a  year  I  hope  that  our  city 
iatbcrs  will  permit  overhead  lines,  in  many  places  where 
public  convenience  demands  electric  lights  while  under- 
grounfl  tonsTrnction  would  forbid  it. 

At  Milwaukee,  Wisconsin,  three  systems  have  been 
tried  and  abandoned —/.''.f  a  wooden  trench,  plain  and 
tarred — iron  pipe — and  grooved  wood.  A  fourth,  con- 
sisting of  tile  conduits,  with  a  heavily-insulated  but  not 
lead-covered  cable,  has  recently  been  iutroduced,  and 
is  now  being  tested.  The  company  doubts  whether  it 
will  stand  the  loi";^  *iprin^  season. 

At  Dulroit,  the  'Jhomson-IIouston  Co.  employed  a 
cable  of  the  nio&l  expensive  and  approved  character  in 
Oie  Dorseit  conduit,  and  the  mechanical  work  was  of 


—  516  — 


I 


I 


the  best  quality.  While  the  cable  was  nvw  the  results 
were  fair,  thougli  loiui  by  seepage  rendered  it  impossible 
to  produce  normal  lights.  It  was  found  impossible  to 
operale  telephone  wires  in  the  same  or  adjacent  pipes. 
The  company  soon  abandoned  the  system,  and  when  its 
cable  was  removed  it  was  (bund  the  insulation  had  so 
rotted  or  softened  that  considerable  lengths  of  the  wire 
in  many  places  was  stripped  bare. 

With  the  alternating  sysiem,  some  wires  have  been 
undergrounded  in  Springfield,  Mass.,  and  in  Denver, 
Colorado,  and  a  small  amount  in  Pittsbut^;  but  the 
voltage  is  only  half  that  of  the  arc  li^^ht  systems,  and 
even  with  this  low  voltajre  the  lead-covered  cables  have 
not  been  in  use  long  enough  to  determine  the  (|uestion 
of  their  success. 

The  difHculty  from  explosions  of  gas  lias  been  met 
with  many  times  in  Chicago,  New  York»  and  elsewhere, 
as  well  as  at  Philadelphia,  and  seems  insurmountable 
where  ^as  is  employed-     At  New  Yurk  men  have  been 
suffocated  in  the  manlioles;  and  in  the  Western  Union 
building  the  escape  of  gas  from  their  conduits  has  been 
almost  unbearable.     At  Detroit,  an  explosion  took  pIae)^H 
in  October  last,    in    the   middle   of  ihe   night,  in  a  fir^^ 
alarm  conduit  with  close  manholes,  and  in  which  no 
wire  had  ever  yet  been  placed.     It  doubtless  occurred 
through  the  admixture  of  illuminating  gas  and  sew^H 
gas,  or  other  exhalations,  in    proportions   to   explod" 
spontaneously.     The   manhole   cover  wns  thrown   hi 
into  the  air,  the  street  torn  up,  and  the  paving  bloc 
scattered  over  a  distance  of  eighty  feet  or  iiioru. 

The  problem  of  undergrounding  are  light  wires  is  by 
no  means  solved,  but  appears  to-day  to  be  Turther  tb; 
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ever  from  soiulion  owinj;  to  the  utter  failure  of  system 
which  apparently  Imd  all  the  dements  to  insurcsuccvss. 
In  this  emergency  municipal  bodies  must  suit  their 
action  to  the  facts.  To  legislate  arc  light  wires 
beneath  the  groimd  when  no  practical  system  is  pre- 
sented for  accomplishing  that  end,  is  actually  and 
literally  to  bury  the  system. 

M^hcn  jt  city  is  so  sanguine  of  the  soundness  of  its 
judgment  the  remedy  would  seem  to  be  for  the  city  to 
provide  conduits  and  the  necessary  cables^  guarantee 
their  success,  and  then  compel  lighting  companies  to 
rent  their  lines  at  a  proper  figure  or  failing  so  Iq  do  to 
quit  the  fiehl. 

Summary  action  on  nny  other  basis  is  Incompatible 
with  that  justice  and  equity,  which  it  is  the  inherent 
right  of  every  person  to  demand  and  receive.  Any 
other  course  is  to  discourajjc  enterprise  and  to  ruth* 
lessly  impair  or  destroy  capital  invested  In  good  faith. 

The  difficulty  usually  met  with  is  a  peculiar  and  un- 
rea<!onahle  one-  Muntrip:il  anrl  T-<*gisIativ'e  bodies  view 
with  suspicion  the  lighting  companies,  their  ofiicers, 
stockholders  and  every  body  connected  with  them.  It 
seems  to  be  assumed  that  because  the  companies  make 
a  certain  showing  ot  Ihcls.  the  tacts  must  necessarilly 
be  exactly  the  contrary  and  they  legislate  accordingly. 
Thus  at  Detroit  in  opposition  to  letters  produced  by  the 
lighiing  company  alleging  repealed  trials  and  failures 
at  Wflshington^  Philadelphia  and  Chicago,  the  then 
Mayor,  unquesMouably  in  ^^oud  Hiilh,  lepurled  to  the 
council,  as  the  result  of  his  personal  investigation  upon 
the  spot,  that  no  electric  light  wires  had  ever  been 
buried  in    the  city    of  Washington,  —  a   most  glaring 
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error —  yet  this  was  followed  by  a  report  of  the  com- 
mittee and  unanimously  adopted  by  the  council  that 
underground  system  of  electric  arc  liglit  wires  were 
entirely  pniclicablc  and  were  in  succc5Hful  use  at 
Washinglon,  New  York,  Philadelphia  and  Chicago. 
At  Cleveland*  recently,  the  strongest  argument  in  th« 
underground  struggle  advanced  by  the  city  was  that 
the  wires  of  the  Thomson-Houston  Co..  of  Detroit 
were  operating  underground  in  the  Doractt  system 
whereas  nut  a  foiji  of  arc  light  wire  h  underground  iai 
Detroit, 

To  combat  this  unreusnnablc  and  unreasoning  pre- 
judice the  question  whether  any  system  yet  discovered 
is  practical  ard  sufficient  for  the  purpnse,  should  be 
thoroughly  and  exhaustively  examined  and  an  elaborate 
report  made  and  published  with  full  data  upon  which 
tht;  conclufiiuns  are  reached;  this  should  be  done  by  z 
Board  of  competent  and  eminent  men  of  National 
repute  entirely  disconnected  from  the  electrical 
business,  such  as  could  be  gathered  from  the  scientiiic 
chairs  of  our  largest  colleges  and  polytechnic  Institutes, 
and  it  would  rest  with  the  interested  companies  of  this 
Association  to  contribute  from  their  own  funds  or  to 
influent:e  the  necessary  contribution  by  the  councils  of 
their  respective  cities  to  pay  the  necessary  expenses  of 
such  an  inquiry. 

WELLS  \V.  LECJGETT. 


UNDERGROUND   CONDUCTORS   FOR  ELECTRIC 
CURRENTS. 

The  question  of  undcrgrouml  conductors  ol  electric 
currtriU  is  unc  wliicli  every  person  iiUcrcstcJ  in  electric- 
ity should  study  fairly  and  with  a  predetermination  of 
solving.  It  is  not  purciv  an  electrical  question,  in  fact 
the  electrical  part  of  it  is  fhr  overbahmced  by  the 
mcchnnical,  Tlicrc  is  no  difficulty  in  finding  an  oxt^cl* 
lent  insulating  material,  but  the  difficulty  liei;  in  the 
holding  of  thisi  insulator  on  the  conductor.  Many 
substances  !irc  good  insulators  in  dry  places;  some  arc 
good  under  water;  soniL-  in  damp  pUccs;  and  a  few  will 
stand  acid  and  alkaline  fumes  and  the  ravages  of sewernnd 
illumiratin;:,^  gas,  but  how  many  will  insulate  under  all 
these  conditions  combined*  and  in  addition  be  substantial 
enough  to  withstand  the  mechanical  injuries  to  which 
they  arc  exposed  when  buried  under  the  streets  of  our 
large  cities?  . 

A  few  years  ago  wire  wound  around  with  a  little 
cotton  soaked  in  paraffine  was  thought  sufficiently 
insulated  until  the  insurance  companies  had  a  few 
losses,  due  of  course  to  electricity^  nnd  then  we  had 
Underwriter's  wire-  The  name  oi  this  wire  ha«  sold 
hundreds  of  tons  of  ic^  but  that  does  not  prevent  its 
grounding  a  whole  system  when  it  conies  in  cuntact 
with  the  least  moisture.  It,  however,  marks  one  state 
in  the  evolution  of  the  perfet:t  insulation. 

There  seems  to  be  comparatively  little  difficulty  in 
n^nking  a  cnble  that  will  carry  high  potential  currents 
when  constantly  submerged*  The  conditions  are  sub- 
stantially the  same  at  all  times.  There  are  nu  alternate 
changes  of  moisture  and  dryness;  no  great  changes  of 
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temperature;  and  very  little  of  the  destructive  action ot 
gases. 

The  conditions  of  the  underground  conductor  are 
very  different. 

Here  the  conductor  is  dry,  then  wet;  it  isfrozen,and 
again  thawed;  it  is  attacked  by  sewer  gas,  and  the  cor- 
roding action  of  water  leaking  through  the  accumulated 
filth  of  the  street;  it  is  subject  to  the  destructive  action 
of  the  leaking  gas  and  steam  pipes  and  finally,  but  not 
the  less  surely,  to  the  ruthless  ''ditch  digger". 

These  are  certainly  formidable  obstacles  but  a  num- 
ber of  them  have  already  been  overcome  and  the  others 
must  be.  Public  opinion  says  the  wires  of  all  kinds 
must  go  underground,  and  electricians,  engineers,  and 
capitalists  must  find  the  means  of  doing  it- 

The  question  resolves  ilself  into  three  parts — ist,  The 
electrical  insulation  of  the  conductor;  2d,  the  protec- 
tion of  the  insulation  from  the  efi'ccts  of  moisture  and 
corr<jsion;  3d,  the  protection  of  both  from  mechanical 
injury* 

The  quc*^tion  of  electrical  insulation  seems  to  mc  to 
be  sol\  ed  by  at  Ica^t  six  of  the  standard  compounds  now 
in  daily  use.  The  second  part  of  the  question  is  the 
most  serious-  If  any  of  tl.e  standard  insulations  can  be 
enchased  so  as  to  be  pnitected  from  direct  contact  with 
nu>isture  their  chances  of  life  are  certainly  improved, 
but  if  they  can  be  hermeucally  sealed,  they  should  be 
practically  indestructible,  provided  the  casing  is  inde- 
structible. ^Ve  single  out  as  among  the  best  materials 
from  which  to  form  such  a  casing— iron  and  lead. 

Cast  irtui,  underground,  will  last  a  ^roat  number  of 
years,  as  shown   by  gas  and   water  pipes,  but  it  cannot 
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be  obtiLined  ia  lengths  much  over  12  feet,  and  the 
numerous  jomtH  multiply  tHc  chnnccs  of  leakage.  The 
conductors  must  of  nt^cessicy  be  dtawn  into  the  pipe 
after  it  is  in  place.  The  conductor  must  be  considcr- 
iibly  smaller  iJian  the  pipe,  and  therefore  moisture  will 
creep  in  between  the  two.  Wrought  iron  pipe,  if  well 
coated  with  asphalt  or  some  similar  substance,  will  also 
last  a  lonj^  time.  It  may  be  had  in  longer  lengths  than 
cast  pipe,  and  the  joints  arc  more  easily  and  surely 
made.  If  screw-threaticd  joints  are  used,  the  conduc- 
tors must  he  drawn  in,  with  the  same  objections  as  with 
cast  pipe.  If  the  lengths  of  pipe  are  prepared  with  the 
conductors  in  them  before  layin<]j,  joints  must  be  made 
in  the  conductor,  iis  well  as  in  the  casing,  at  short 
intervals. 

Joints  arc  the  banc  of  electrical  construction.  From 
ihc  dynamo  to  the  lamp  and  return,  the  current  is  forced 
to  pass  joints  which  frequently  offer  more  resistance 
than  1000  leet  of  wire-  At  these  joints  the  insulation, 
instead  of  beinK  better  than  at  other  points  of  the  con- 
ductor, \%  generally  worse,  and  oftentimes  none  at  al!  is 
found.  It  is  not  strangL-  that  the  current  should  seek 
an  easier  path  home«  iin*\.  take  to  ground,  rather  than 
be  (orccd  through  the  acctmulated  resistance  of  all 
these  joints,  I  will  venture  to  say  that,  of  all  the  fail- 
ures of  undcrj^round  conductors^  go  per  cent,  are 
directly  Iracesiblc  to  the  joints,  and  for  that  reason  it  is 
desirable  to  have  as  tcw  a^  possible. 

The  conductor  may  be  obtained  in,  practically,  any 
length,  and  the  insulation  may  be  put  on  continuously, 
but  in  order  to  have  a  continuous  casing  it  must  be 
formed  of  some  soft  and  ductile  metal  which  can  be 
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closed  nbout  the  tnftulated  conductor  in  the  course  of 
its  manufacture-  Lead  seems  to  be  the  only  eommc 
cial  metal  th»t  will  (ill  tlicsc  condilions,  and  there  arc 
objections  even  to  it.  Lead  is  SJfft  and  easily  punc- 
tured, and  orters  but  little  resistance  to  crushing  o( 
bending,  and  is  attacked  by  rats.  On  the  other  hand< 
the  corrosive  action  of  the  earth  has  little  effect  upon  it; 
M'hilc  its  phable  nnture  pcrnnits  of  its  use  tn  many 
places  where  iron  pipe  could  not  be  used.  Being  *ol"t 
and  ductile  it  can  be  brought  iniu  such  ctuA^e  contact 
with  the  insulation  as  to  prevent,  or  at  least  retard,  the 
creeping  of  moisture  between  the  insulation  and  casinj 
It  seems  to  me  therefore  that  lead  casing  offers  mort 
advantages  and  less  objections  than  any  other  form  oJ 
protection  to  insulation  as  yet  open  to  our  use. 

The  third  part  of  the  question,  vis.,  the  mcchantcat 
protection  of  tiie  casing,  and  hence  the  conductor,  is 
not  so  diflicult  a  matter.  If  an  iron  casing  is  used, 
little  or  no  protection  is  needed.  The  pipe  is  strong 
enough  in  iWelf  to  withstand  any  ordinary  abuse.  If 
lead  is  used,  however,  it  shojld  be  kept  from  contact 
widi  sharp  stones,  bits  of  glass  or  metal,  and  have 
64»tncthing  about  it  to  wurn  the  ditch  digger  before  he 
Etrikcs  it  with  a  pick.  An  ordinary  square  wooden  box 
is  oftentimes  sufficient.  If  it  docs  rot  away  it  leaves  a 
bed  of  soft  mold.  The  box  mav  be  made  of  white  oak 
well  crcosoted,  in  which  case  it  will  last  until  the  next 
generation  finds  something  better.  If  the  underground^ 
conductor  ift  to  come  into  practical,  every*day  use,  t^| 
must  be  so  constructed  that  it  may  be  tapped  at  any 
point,  as  readily  and  with  as  much  certainty  as  a  water 
main  is  now  tapped.     How  many  miles  of  lead  wat 


pipes  arc  now  buried  in  our  streets?  They  arc  not 
protected  by  boxes  or  conduits  of  any  kind,  yet  it  is 
comparatively  rare  that  wc  hear  of  their  failure.  If 
such  pipes  filled  with  water  can  be  L-rid  in  the  earth 
without  protection,  why  cannot  a  lead  pipe  filled  solid 
full  with  copper  and  insal.ition  be  buried  with  even 
more  suceef^?  Good  workmen  can  certainly  be  found 
who  can  cut  a  conductor,  splice  in  »  l>nmch  and  solder 
it,  replace  the  insulation,  and  finally  wipe  a  joint  on  the 
lead  casing  with  as  much  ease  and  certainty  as  a 
plumber  can  make  a  joint  in  a  lead  water  pipe  and 
have  it  stand  loo  pounds  pressure. 

In  a  general  system  of  distribution  there  arc  two 
classes  of  conductors^onc  which  wc  may  call  through 
mains  or  feeders,  and  another  service  mains.  A  number 
of  through  mains  may  be  bunched  toj^eiher  in  a  cable, 
under  one  casing,  where  they  run  ie)  the  same  direc- 
tion for  coiisiderable  distances.  These  may  be  drawn 
into  conduits,  as  they  are  not  to  be  used  between  the 
main  distributing  points. 

Service  mains  must^  however,  be  fio  constructed  that 
they  may  be  tapped  at  any  point*  and  that  very  rcadily- 
Lar<^  sums  of  money  h;ive  been  spent  in  New  York 
and  elsewhere  on  conduits  foreleclric  coiiduetors.  Arc 
conduits  necessary  or  desirable  in  electric  lighting? 
Service  wires  arc  of  no  use  whatever  if  placed  within 
them  unh  ss  man-hnlcs  arc  provided  at  every  too  fcet- 
Throuj»h  mains  are  certainly  well  protected  when 
drawn  into  conduit.^,  but  at  a  ^rcat  expense.  No 
engineer  would,  1  think,  at  this  day,  risk  putting  a  con* 
ductor  in  any  conduit  which  he  would  not  be  willing  to 
trust  under  water  or  laid  directly  in  the  earth.     Why 
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not  take  one-half  of  the  money  which  these  condutis 
cost  and  use  it  in  buying  thicker  lead  casing,  ami  bury 
the  conductor  directly  in  the  ground  or  in  a  common 
wooden  box?  The  uodtTground  conductor  of  th« 
future,  1  believe,  will  be  formed  with  a  core  of  copper 
cable,  thoroughly  insulated  by  any  of  the  slandard  anil 
wcM-tricd  compounds,  protected  by  a  close-fitting  lead 
casino;,  thick  enough  to  resist  mechanical  injury,  a 
buried  in  the  earth  in  such  a  manner  that  it  muy 
tapped  at  any  point. 

But    wliorc   is  the  money  coming  from  to  pay  for 
these  conductors? 

Whenever   electric  light  plants  are   installed   in 
thoroughly   mechanical   and  substantial   manner,  wi 
due  regard  to  the  most  economical  producrion  of  pow 
so  that  the  ctcctTic  light  is  perfectly  reliable  and  obtain? 
the  public   confidence,  then    (be   money   will   be   fort 
coming.     When  capital  enough   is  invested   in  elect 
lighting  to  enable  it  to  cope  with  the  vast  sums  whi' 
have  been  accumulating  these  many  years  in  the  g; 
industry,  then  we  shall  see  our  dynamos  driven  by  ih 
waste  heat  and  refuse  products  of  the  gas  works,  an< 
our   houses    will    be    heated    by   gas   and    lighted 
clcctricity- 

JESSK  M-  SMITH. 
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Thk  Prksuiknt;     The  four  papers  arc  now  befoi 
the  Association  for  discussion,     I  would   suj^cst  tl 
the  first  pair  be  taken  up  first; — the  practical  sidc'< 
the  alternaliny  current,  the  energy  of  the  altcrnatir 
current;  and  let  us  have  a  general  discussion  on  the 
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mest important  topics;  and  then  wc  will    discusts  the 
underground  C|uc5tion. 

Dr.  Mosts;  I  have  the  pleasure  of  announcing  to  the 
convention  that  we  have  in  our  midst  [his  mornTii^  one 
of  the  most  distinguished  electricians  nf  KngUncI,  Prof. 
George  Forhcs,  to  whom  the  courtesies  of  our  Asso- 
ciations have  already  been  extended.  As  he  is  full  uf 
ideas,  even  to  overflowing,  he  will  perhaps  allow  us  to 
puncture  him  somewhere  so  as  to  enlighten  us.  I  hope 
that  he  will  give  us  his  views  in  the  discussion  of  these 
various  papers;  or  in  milking  any  suggestions  which  he 
may  think  apposite  to  the  iiuhject.  I  know  that  it  will 
give  us  all  very  great  pleasure  to  listen  to  him-  ■ 

The  Presiuknt;  The  Convention  will  be  pleased 
to  hear  from  Prof  Forbes. 

Prof.  Forbes:  While  I  appreciate  the  honor  you 
give  me,  I  feel  itiat  on  the  particular  points  which  have 
been  raised  at  the  present  scssinn  there  is  not  a  gn*al 
deal  that  I  can  say  which  would  enlighten  the  people 
here  in  America  as  to  what  has  been  done  in  Europe., 
U  Al  ever)"  step  as  I  go  through  'your  different  cities  I  see^ 
I  how  caormously  ahead  you  are  of  us  in  England-  A 
great  deal  of  the  subject  of  the  papers  which  have  been 
read  h^s  refened  to  the  question  of  insulation,  and  as 
to  the  laying  of  overhead  and  underground  conductors. 
Our  experience  in  England  of  course  as  to  underground 
conductors  is  almo?(t  absolutely  nothing,  for  the  simple 
reason  that  our  people  will  not  ;rHow  us  lo  put  our  con- 
ductors, under  ground.  The  public  in  England  have  a 
strong  feeling  that  there  ought  not  to  be  any  overhead 
conductors;  they  would  not  allow  wires  on  poles  as 
you  have  thi"m  here — which  is  a  very  cheap  and  con- 
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venient  method;  and  our  telephone  wires  have  hitherto 
been  carried  from  roof-top  to  roof-top^standards  bci 
erected  on   ihe   roofs  ;    and   iberc   is  u  general   feeling 
anionjj  the  public  that  electric  li^ht  wires  ought  not  to 
be  overhead,  and  ouglit  to  be  underground.     Electric 
light  companies  also  feel     that    thev    would    prefer 
to  put  their  wires  underground.     The  opinion  seems  to 
be  ditTcrcnt  over  there  to  what  it  is  here.     The  idea  in 
England  is  not  so  much  to  make  a  cheap  outlay  at  the 
start,  as  it  is  to  make  an  efficient  system — a  system 
which   it  will  be  able  to  work  afterwards*      It    is    die 
gcnenil  opinion  of  a  great  number  of  companies  thjil 
the   best  arrangement  cotild  be  got  -by  underground 
work.     Mowever*  Mr.  Chamberlain,  in   1S83,  thougiht 
it  wise  to  practically  prohibit  electric  light  companies 
from    putting   tliL'ir    wires    undergr<>und.     The    conse- 
quence was  that  for  several  years  nftcrthnt  it  was  abso- 
lutely impossible  to  start  a  central  liglitiiig  station.     At 
the  present  moment  the  demand  for  light  from  central 
stations  in  England  has  become  so  gi'ent  that  the  coii^| 
p»nies  who  are  capable  oJ  doing  the  work  are  dctcr- 
mint-d  that  they  will  satisfy  the  public  demand;  and  ihc 
consequence  is  th;U  now  at  the  prcfcen!   moment  centri 
stations  arc  being  started  in  London  and  in  other  tow 
but  always  on  overhead  systems.     That    ts    what    the 
povirnniciit    has    driven   the  electric  light    people    in 
England  to.     I  may  mention  that  the  insulation  which 
is  used  in  electric  lighting  oveihciid  work  in  Englan^ 
for  the  .nlternnring  rurrent,  where  2000  volts  arc  uii^^| 
\s  vcy  superior  to  what  you  are  ustnj;  over  here.     The 
best   possible  instuhttion,    of  India    rubber  and   tape   of 
several  servings,  is  being  used  in  tlie  central  static 


tray 


—  6S7- 


lighting,  wliich  is  done  uu  a  targe  scale  there— viz., 
from  the  Grosvcnor  Gallery  in  London-  1  have  always 
thought  ihnt  that  was  very  wise;  but  I  must  say  tliat 
from  inquiries  hero  among  those  who  have  betn  using 
nhcmutin^  currents  vf  high  potential.  !  find  [hat  a  less 
expensive  wire  is  certainly  doing  ;Ldniir:ibl^,  ;  and  I 
think  it  is  just  possible  that  ue  have  perhaps  ovcrdon^ 
the  matter  in  England  in  llie  wuy  1  speak  of. 

I  cannot  speak  upon  the  subject  of  Mr.  Carpenter 
Sniith*s  paper  on  the  alternating  system  here-  It  is  a 
most  valuable  paper,  and  one  froir  which  I  myself  have 
learned  a  fjreat  deal,  and  have  taken  numerous  notes 
for  our  benefit  cm  the  other  «idc  of  the  water.  With 
regard  U>  Mr-  Shallenbt:rger  s  very  interesting  paper,  I 
may  say  that  I  think  those  experiments  which  he  Iiaa 
described  are  very  beautiful  indeed.  I  have  been  lately 
much  occupied  with  the  theory  of  alternating  currents. 
The  point  which  he  has  chiefly  brought  before  us  is 
this, — that  you  must  not  try  to  get  out  of  an  alternating 
current  circuit  the  work  which  is  being  done  in  that 
circuity  simply  by  multiplying  the  volts  by  the  current; 
because  there  is  a  difference  belweer  the  'current  and 
the  expressed  eleclro-motive  force.  As  matter  of  fact 
the  formula  comes  out  very  simply  indeed,  —  that  the 
true  work  is  really  the  product  of  the  electro-motive 
force  multiplied  by  the  line  current.  I  have  communi- 
cated this  formula  to  the  Society  of  Telegraph  Engmeers 
of  London  since  my  departure  from  London;  and  It 
willprobablyi:*>nieUi  those  who  are  interested  in  applying 
the  formula  to  practical  work- 

I  do  not  think  that  there  is  any  point  on  which  I  can 
give  information  here;  but  I   shall   listen   with   great 
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interest  to  the  discussion.  Since  the  subject  rtf  nllcr- 
nnting  currents  has  hccn  brought  up  I  wish  that  some- 
body had  gi\'cn  us  a  little  intormation  aboiil  a  c)iicstioci 
which  has  been  occupying  my  attention  much  during  the 
Ust  year,  in  connection  with  ahcrnating  currents  ^  the 
question  of  meters.  1  would  like  to  hear  what  has  been 
done  in  the  natter  of  meters  for  allcrnating  currents; 
because  it  strikes  me  there  lies  one  of  the  chief  diffi' 
cuities  in  the  practical  working  of  central  station 
lighting.  Having  my  own  idea  of  the  solution  of  the 
difitcuUyT  I  would  like  to  have  heard  here  from  other 
people  what  the  complete  solutions  are,  or  else  what  ate 
wanting.  I  thuik  Uial  would  have  added  to  the  interest 
of  the  discu^ions  on  tlie  alternating  currents,  I  am 
sorry  that  I  really  have  nothing  to  give  you  that  would 
be  of  value  to  the  Association, 

Dr-  Mosks:      \   am    delighted  that  tht-  article  whicl 
Prof.  Furbcs    hns  elaborated  will  appear  very  stum, 
had  occasion  to  try  one  of  his  formulae,  and  it  w 
practical   and    useful.      With   regard   to    the   quest! 
which  he  asks,  about  the  mcfisurement  of  alternati 
currents  by  .means  of  a  meter,  it  is  ol  course  am 
important  qtiestion,  and  one  lying  at  the  very  root  ol  aJ^ 
electrical  distribution.     In  fact,  it  was  one  of  the  Hr^| 
ideas  evolved  as  to  the  distribution  of  cltrctric   currents' 
over  large  areas  for  ordinary  use  as  a  substitute  fur  gas 
for  illuminating  purposes.     The  question  of  nictets  was 
not  then  consitlcred  particularly;  and  it  was  resolved  to 
adopt  a  continuous  current,  not  because  a  continuous 
current   machine  as  then   km^wn  was  better    than  an 
alternating    m:ichine,   but   simply    because    continuous 
currents   permitted   of   the  registration  of  the  amoun 
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of  electricity  consumed  in  any  work  by  the  vari- 
ous methods  known  at  ihat  time.  When  ihnt 
wa»  linAlly  adopted  by  Mr.  Edison,  who  tirst 
worked  in  thai  direction,  he  look  the  electrolytic 
method.  That  had  already  been  discovered  and  elabo- 
rated in  a  most  magnificent  manner  by  Faraday,  who 
had  theretofore  discovered  so  many  very  imporlant 
fnctfi,  and  among  them  I  might  name  the  sublime  law 
of  chemical  equivalents.  That  had  been  completed 
before,  but  he  adopted  it  in  his  system  for  the  measure- 
men:  of  continuous  currents.  It  was  s'mply  a  cjiicstion 
of  tleciding  on  which  side  of  the  mountain  range  the 
water  was  frying  to  flow,  I  speak  of  him  as  typical  of 
those  wlio  have  adopted  continuous  currents  for  distri- 
bution. Before  this,  of  course,  the  alternating  current 
had  been  used  for  lighting  purposes;  and,  in  fact,  the 
lir^t  dynamo  machine  that  was  made  was  an  alternating 
current  one,  but  there  were  some  practical  difficulties 
in  the  way.  And  here,  parenthetically,  I  wish  to  say 
that  so  great  an  authnrity  as  Bacon  has  said  that  one 
should  be  aware  of  "things" — meaning  by  that  popular 
reports  flying  about.  He  cited  one  case,  which  will 
illustrate  by  anecdote  what  I  mean  by '*  things,"  when 
he  said  that  Caesar  managed  to  come  into  Italy  by 
spreading  the  report  abroad  that  his  soldiers  were 
afraid  nf  Pompcy's;  the  actual  f;ict  being  the  reverse; 
and  Pompey's  men  then  became  over-cnnlident;  and 
we  know  the  restilt.  The  fame  wns  spread  abroad 
among  the  people  at*  one  time  to  the  effect  that  the 
Pixcy  machine,  and  other  machines  which  introduced 
the  alternating  currents,  were  highly  dangerous.  They 
were  used  for  medical  purposes;  and  whoever  has  had 
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an  induction  coil  put  through  him  docs  not  want  it  t 
second  time,  if  he  is  nt  all  sensitive.  For  that  reason 
alternating  currents  were  abandoned,  and  for  no  other 
reason  that  I  know  of. 

Now,  wc  conic  along  to  another  period,  when  pcc^lc 
had  become  familiarized  with  the  hamlling  of  currents, 
and  it  has  been  desired  to  use  the  alternating  current* 
for  illumiaatini;  purposes.  It  has  been  successfully  in- 
troduced, but  that  link  was  wanting  which  the  far-see- 
ing mind  of  Mr.  Edison  supplied  in  hta  particulai 
Aynlem  of  distrihution,— the  meter  for  the  registration 
of  the  quantity  of  current  consumed,  Evcrj'onc  i* 
familiar  with  the  g;is  meter;  everyone  knuwK  that  while 
Tt  is  altogether  unreliable,  still  it  is  a  kind  of  fetish  thai 
wc  must  worship;  it  may  tell  the  truth;  it  generally 
docs  not;  but  still,  il  is  a  something.  Now,  in  the  alter- 
nating current  distribution  there  has  heretofore  been  nc 
such  thing.  I  am  ghid  to  sjiy  that  I  have  had  tht  privi- 
lege— one  of  the  many  privileges  extended  to  us  all 
here  by  the  \V"c>tingliouse  companies — that  of  inspect- 
ing every  part  of  their  vnst  csuiblishmenl, — they  throw- 
ing open  to  us  all  their  secret  doors,  and  in  Jact  focuq 
inp  our  attention  on  the  things  tliat  we  would  like 
sec.  And,  among  other  things^  I  have  seen  n  met^ 
which  I  would  lake  <icca»;ion  to  particularize  here 
being  one  most  admirably  ad-iptcd  to  the  registry 
ttkernating  curreata, — and  with  tliis  excellent  addilic 
— that  it  will  speak  the  truth;  and  with  this  corrola 
to  it — that  wc  can  verify  it  ourselves;  and  we  do* 
need  inspectors  to  go  around;  we  do  not  need  to  us 
weights  ,ind  measures  made  by  ourselves.  I  have  to 
speak  guardedly  of  this,  because  I  was  cold  at  tlie  unit 
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that  the  meter  was  shown  to  nic,  that  while  it  was 
shown,  still  forccrtainreaj^ons  connected  with  ihc  taking 
of  European  pnicnts*  and  such  thin^,  it  was  notdcsinibic 
that  the  particulars  concerning  it  should  be  promul- 
gated; but  i  vouch  fnr  its  success  and  accuracy.  That 
meter  is  absolutely  positive,— it  is  simple,  accurate,  and 

[  cheap.  It  cannot  get  out  of  order.  We  cannot  doctor 
il.  It  t»  there  to  speak  ns  truthfully  as  the  current  it- 
self- I  am  also  very  liappy  to  say  that  a  meter  which 
is  a  most  inj;:entous  and  practical,  as  vvx'll  as  scientific, 
piece  of  apparatus,  has  been  invented  by  Frof,  Korbes, 
which  I  have  not  had  the  pleasure  of  seeing,  but  which 
I  have  read  much  about,  and  which  also  answers  many 
of  the  conditions. 

Now,  gentlemen,  I  think  that  if  you  will  take  the 
answers  of  Prof.  Forbes  in-  a  more  earnest  way  than 
you  took  my  first  proviso  about  the  success  of  the 
alternating  system:  and  if  you  will  only  accept  that 
statement,  you    may  ^o  home  perJ'eclly   satisfied    that 

;  hereafter  alternating  currents  will  be  sold  by  llie  mca- 

I  sure,  by  the  quantity  of  the  current  absolutely  consumed, 
and  that  the  supervision  of  the  bills  charging  for  that 
current  crin  be  (jvcrlookcd  by  the  consumers  themselves 

iWjthout  any  difllcult}'  whatever. 

BMr.  Lockwood:     Iwould  like  to  ask  Prof.  Forbcsa 

■  few  questions  wuh  regard  to  undei^ound  wires  in 
En<rlan(L  In  iSRi  and  iSSj  I  had  occasion  to  be  in 
in  I^ondon,  and  to  iiu'eAtigato  somewhat,  while  Uiere^ 
the  underground  wires  of  the  arc   light  company,  or  of 

'  two  companies  especially,  and  they  were  the  Brush 
comp:iny,  operating  the  Brush  system,  and  the  Electric 
Light  and    Power  Generator  Company   of   London, 


operating  the  Weston  system.  I  understood  whiU 
there  that  within  one  year's  time  the  Brush  company 
were  forced  to  renew  three  times  the  cables  which 
they  had  laid  down  in  Cheapside,  in  the  lower  part  of 
London,  and  that  each  time  they  put  in  the  kind  of 
insulation  that  Prof.  Forbes  speaks  of  as  being  prefer- 
able in  ICnglnnd,  the  India  rubber  insulation;  their  cable 
being  laid  at  that  time  by  the  India  Rubber  and  (jutta 
Percha  Tele^^raph  Company.  I  do  not  remember  as 
'the  Weston  company  had  replaced  theirs  so  many 
timcSj  but  I  iliink  they  were  replaced  twice.  I  would 
like  to  ask  Prof,  Forbo**  if  he  can  give  us  a  few^  points 
with  u-j^ard  lu  these  companies j  and  whether  ihey 
were  ultimately  successful  in  getting  a  cable  which 
would  stand  the  potential. 

Prof.  Foruks:  I  cannot  answer  that  quite  fully- 
cai^  support  wliat  ynusay  has  been  said  about  the  failure 
of  the  Brush  Company's  cables;  but  I  do  not  think  that 
the  statement  ia  correct  that  they  were  the  work  of  ihc 
India  Rubber  and  Gulla  Percha  Telegraph  Conipany- 
do  not  tliink  that  that  was  the  case-  The  cabi 
certainly  were  continually  giving  out  faults  in  ditTerci 
parts;  and  enormous  quantities  of  the  cables  had  tu 
rel:iid;  and.  even  when  they  were  working  at  their  b 
the  insulation  oti  the  line  varied  ononnouKly  with  t 
weather;  so  much  so  that  on  sotnc  days  it  was  re 
aluiusL  inipo^^siblc  to  work  lliem.  Eventually,  as  w 
stated  Just  now^  the  whole  of  the  cables  had  to  be  ink 
up.  The  best  underground  cables  that  f  know  of  d 
at  the  works  of  the  India  Rubber  and  Gttlta  Perc 
Company  where  th[:y  have  had  their  cables  lying  fi 
about    six  years,  and    lighting   the    whole  of  Uic   a 
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tSjf^tt  in  their  liirgc  work«;.  They  nre  Inid  in  a  conduit, 
whicli,  however,  ib  not  waicr  tight,  and  the  cables  in 
some  parts  arc  dry,  and  in  some  parts  are  wet,  and  in 
other  parts  arc  altcrnaieU  wet  and  dry;  and  they  really 
undergo  serious  changes  by  the  aciion  of  the  water,  as 
could  be  expected;  and  yet  they  have  been  maintained 
admirably  during  the  whole  of  that  time.  I  think  that 
is  nil  all  the  informatii^n  thai  I  can  give  on  that  subject, 

Mk.  Leonakp;  If  my  motion  will  be  in  order  I 
desire  to  move,  in  regard  to  the  paper  read  by  Mr, 
Leggctt,  that  it  be  published  in  pnmphlet  form  and 
distributed  to  the  lifrhting;  companies  of  this  country, 
and  to  members  of  the  Association,  for  their  use- 
There  was  some  very  vnlnable  informiition  contained 
in  that-  All  the  companies  who  hiivc  had  to  fight  for 
the  privilefce  of  goirg  into  a  ctty,  and  who  now  hiivc 
the  underground  question  starinpr  them  in  the  face  at  an 
enormous  expense,  feel  decidedly  sore  on  that  subject. 
Wc  have,  in  Indianapolis,  about  sixteen  months  yet  to 
run  overhead;  and  at  the  end  of  that  time  wc  arc  sup- 
posed to  go  underground.  We  have  worked  hard  for 
information  on  this  subject;  and  the  paper  presented  by 
Mr.  Kc^t;ctt  gives  us  that  iitfi;)rmation  very  directly.  I 
therefore  move  that  the  paper  be  printed  in  pamphlet 
form  for  distribution  among  the  electric  companies  who 
are  members  of  this  Association. 

Mr,  Duncan:  It  seems  to  me  that  the  propojiilioa 
is  premature^  for  the  reason  that  tlie  Kxecutive  Com- 
mittee have  now  in  their  hnnds^ufficicnt  funds  to  print 
in  book  form  the  entire  records  and  proceedings  of  the 
Convention  up  to  the  present  time.  Immediately  upon 
the    adjournment   of   tiiis    Convention   the    Executive 
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Conimitlec  will  bring  that  record  up  to  date,  anrt 
incluclc  the  proceedings  of  ihifi  Convention.  You  will 
therefore  have  the  benefit  (as  every  member  of  thie 
Association  will)  of  jus:  exactly  what  jou  want,  and 
wiih  this  dillVTciice:  If  you  propose  lo  go  oiiisidc  of 
this  niotioji.  and  print  the  papers  (vr  general  distribu- 
tion amonj^  companies  whu  are  not  members  of  the 
fi«i>ciation.  but  who  arc  inlcrentcd  in  the  und(.*rgTOund 
uestion,  you  are  doio^  it  at  our  cNpensc.  and  it  is  ihe 
business  of  such  companies,  if  they  wish  to  have  th« 
information  we  can  give  them,  to  come  into  the  Asso- 
ciation, 1  therefore  request  the  gentleman  not  to  prc5^ 
his  motion  unless  he  brings  it  forward  as  a  separate 
proposition  to  print  additional  copies,  which  can  be 
nblnined  frnm  the  Executive  Committee,  or  from  the 
publisher — whoever  he  muy  be — 'who  shall  bid  the 
lowest  for  the  best  work  tliat  can  be  done-  I  think, 
with  this  infcrmaiion,  that  the  gentleman  will  fei 
inclined  to  withdraiv  hi^  motion. 

Mr,  LEONARt):  The  suggestion  of  Mr.  Duncan  isa 
very  propcrone;  bat  at  the  same  time  I  hardly  think  it 
would  reach  the  class  that  I  want  to  reach — the  council- 
men  of  our  dirlcrent  cities,  all  of  whom  arc  thorough 
electricians,  simply  because  they  have  been  sent  to 
Chicago  flnd  other  places  on  a  junkelting  tour,  and  have 
there  seen  wires  underground,  and  as  a  result  are 
prepared  to  say  that  you  have  only  to  make  a  hole  in 
the  ground,  put  your  wire  in,  and  then  it  is  nil  right; 
and  that  anybody  can  do  that.  Now,  if  this  were 
printed  in  pamphlet  form,  copies  cuuld  be  distributed 
very  easily,  and  they  would  not  have  to  rend  through 
the  entire  proceedings  of  tliis  convention  in  order 
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reach  the  infortnntion  tSey  wnnt,  and  which  wc  wnnt 
them  to  have  And  to  read.  I  therefore  hope  that  my 
motion  will  prevail. 

Jessb  M.  Smith:  J  think  that  Mr. Duncan'ssuggcs- 
tion  is  a  very  proper  one.  These  proceedings  will  be 
published  immcdialely:  they  can  be  had  by  all  the 
members  of  the  convention;  tind,  if  parties  who  arc 
outside  of  the  Association  desire  the  information^  let 
the  parties  who  arc  interested  purchase  from  ihc 
Affsociation  the  copies  that  they  wish  to  distribute^  and 
in  that  way  make  the  publication  a  sojrcc  of  income  to 
the  Association  instead  of  an  expense.  In  that  way 
ever>'thing  that  the  gentleman  from  lndi;mapolis  desires 
can  be  accomplished,  and  all  the  papers,  including  the 
discusAiorts,  will  come  belorc  the  public. 

Mr.  Duncan:  I  want  to  s^ay  tu  Mr.  Leonard  that 
this  proposition  was  before  this  Association  at  the  meet- 
ing in  Baltimore.  The  proposition  was  made  there  that 
WL'  print  a  part  uf  the  proceeding  on  just  this  issue. 
M'c  took  the  ground  thaij  as  an  Association,  while  wc 
M'crc  willing  to  distribute  the  record  to  the  world,  and 
while  wcare  open,  free  and  above  board  in  these  discus- 
sions, and  in  all  the  papers  read  before  die  As^ociationf 
and  were  rendy  to  give  all  the  inft»raiation  obiainabtenp 
to  date,  slill  we  were  not  in  a  position  as  an  Association, 
to  give  to  any  one  particular  company  information  on 
ary  particular  subject  which  it  needs  to  enlighten  its 
particular  Common  Council  and  Board  of  Aldermen. 
Wc  sny  to  those  who  nsk  such  assistance  from  us  that 
they  can  obtain  that  information,  and  obtain  any  num- 
ber of  co])ics  Uiat  they  rray  wish,  either  through  this 
Association,  or  at  the  hands  of  the  publisher  (whoever 
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he  may  be)  when  the  book  is  published.  Therefore  U 
IS  an  outside  proposition  that  we  enlighten  any  particu- 
lar place  uhcre  this  question  comes  up.  But  you  will 
all  have  thesL*  records^  ihe  papers  and  the  discussions 
upon  them,  and  the  consideration  of  the  wbulc  subject 
of  undcrgroud  wires  from  the  time  it  was  started  to 
date  put  before  you,  to  show  how  slow  the  progrcs*  has 
been  Ircni  the  start  up  to  the  present  time.  On  that 
information  I  think  that  the  motion  of  Mr,  Leonard 
should  not  prevail. 

Mr.  Mason:  I  have  further  information  in  this  con- 
nection which  may  satisfy  the  gcntlcmun  from  Indian- 
apoliSf  and  that  is^  that  our  electric  journals*^ certainly 
one  of  them,  and  probably  more  than  one — will  publish 
these  papers  in  full;  and  any  number  of  copies  that  he 
desires  can  be  obtained  at  a  very  reasonable  price.        ^m 

Mr.  Leonard:  I  did  not  mean  to  saddle  an}' ad^^ 
ditional  expense  upon  thir  Association,  and  if  there  is 
any  expense  I  will  gunrnntec  tlial  our  company  will  be 
willing  to  share  its  proportion,  or  more  than  its  propor- 
tion if  necessary.  I  thought  tt  would  be  a  most  excel- 
lent paper  to  be  distributed  among  the  people,  and  to 
protect  those  who  are  striving  hard  to  make  a  little 
something  out  of  the  electric  light  business.  It  would 
enable  them  to  know  that  it  i^;  possible  for  them  to  con- 
tinue in  perhaps  a  prosperous  condition  without  going 
to  the  cnornujus  expense  of  putting  their  wires  under- 
ground. I  appreciate  the  remarks  ol  the  gcntlcm; 
from  Hoston,  and  the  informaticm  that  we  may  be  able 
to  get  in  the  electiical  papers;  but  that  does  not  answer 
my  point.  I  think  you  can  do  more  work  with  a  small 
pamphlet  of  that  kind,  which  you  can   hand  to  a  person 
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Bid  a<%k  him  to  read  over,  than  by  asking  him  to  read 
over  the  long  proceedings  of  the  convention,  the  argu- 
ments on  both  sides,  pro  and  con,  in  an  clcclricnl  paper, 
which  IS  full  ol'  advertisements,  and  of  other  reading 
matter.     I  hope  that  my  molion  will  prevail- 

Mr-  Morrison:  I  was  not  present  when  Mr. 
Leggett  read  his  paper,  and  am  not  familiar  with  the 
details  of  it;  but  t  wish  to  say  this:  Be  careful  how,  as 
an  Association,  you  deal  with  the  question  of  undcr- 
grijuiid  wires;  and  also  be  careful  how  you  put  your* 
self  on  record  by  taking  tlie  ground  that  such  a  plan  of 
laying  wires  is  not  feasible,  I  do  not  intend  to  take 
any  part  in  this  discussion,  either  pro  or  con-  Of  course 
I  am  opposed  to  underground  wires.  So  1%  every  man 
who  has  money  invested  in  electric  light.  There  arc  a 
whole  lot  of  things  that  we  arc  oppo*^ed  to,  but  the 
reasons  why  we  arc  opposed  to  thcni  would  nut  look 
well  in  print.  (Applause.y  I  move  that  wc  now  take 
a  recess  for  an  hour  and  a  half^and  reassemble  at  2:35. 

The  Chairman:  There  is  a  motion  now  before  the 
house. 

Mk  Morrison:  I  beg  your  pardon,  I  forgot  all 
about  that, 

Mk  Kinsman:  Is  there  any  reasoa  why  the  gentle- 
man from  Indianapolis  or  myself  cannot  take  from  that 
publication  which  is  promised  us  by  the  executive 
committee  any  part  which  is  especially  interesting  or 
valuable  to  us,  and  publish  it  in  pamphlet  form,  at  our 
own  expense? 

The  Chairman;  There  is  no  objection  whatever 
to  that 


Mr.  LEONAtto;     Then  I  will  withdraw  my  raotioo 
lo  print  the  paper  of  Mr,  I^ggett  in  pamphlet  form. 
The  Association  then  took  a  recess  until  2:35  p*  M. 


AFTERNOON    SESSION. 

The  convention  was  called  to  order  by  President 
Morrison  at  2:50  P.  M, 

The  Secretary  read^a  communicalion  from  Mr,  Ben- 
jamin Rhodes,  Manager  of  the  Brush  Electric  Light 
Company  of  Niagara  Falls,  inviting  the  Association  lo 
meet  at  Niagara  Kalis  next  summer. 

On  motior  of  Mr.  DeCamp  ilie  communication  was] 
received  unA  Hied.  ^M 

The  (.ommittcc  on  Amendments  to  the  Consuitutinn 
submitted  the  foUowing  leport:  h 

The  Committee  on   AnKtulmcnts  of  the  ConstitutioV^ 
respectfully  recommends  that  Article  IV  of  the  Con- 
stitutior  be  amended  lo  read  as  follows: 


ARTICLB     IV. 

The  President  and  Vice-Presidents  shnll  be  elected 
by  ballot  to  serve  from  the  close  of  the  annual  meeting 
at  which  they  arc  elected  until  the  close  of  the  next 
annual  meclin^',and  the  same  person  shall  not  be  eligible 
for  the  office  tit  President  or  Vice-President  for  tWi 
successive  terms. 

The  Treasurer  and  Secretary,  who  may  be  one  and 
the  same  person,  shall  be  nominnled  by  the  PrcsidtMit. 
subject  to  the  approval  of  the  Kxcciiiivc  Commiiit 
which  shall  have   power  to  fix  a  proper  compcns^iiii; 
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for  his  service*  subject,  however,  to  the  approval  of  the 
Association.  The  Kxcciitivc  Committee  shall  be  chosen 
b}  bst[lr>t  ;it  each  mccling,  either  annu:il,  semi-annual, 
or  spetial,  lo  bold  office  Ircm  the  close  of  the  meeting 
at  wtuch  ihcy  arc  ekclctl  until  the  end  of  the  meeting 
at  which  their  successors  arc  chosen. 

W.  W,  LEGGETT, 
E.  R-  WEEKS, 
S-  A-  DUNCAN. 


Mk-  Mason:  I  desire  to  make  a  motion,  to  be  fol- 
lowed by  another,  and  in  order  that  the  drift  of  my  first 
motion  may  be  ttnderstoad,  I  would  like  to  announce 
what  the  second  will  be,  provided  the  first  shall  be 
adoptcil.  I  sliuutO  like  to  luuve  tliat  this  re])urt  be  laid 
Upon  the  table,  in  order  that  afterwards,  if  it  shall  be 
laid  upon  the  tabic,  I  may  move  that  a  committee  of 
five  upon  the  revision  of  the  constirutiun  shall  be 
aj^pointed,  who  shall  report  at  the  next  meeting  of  the 
Association-  If  the  first  motion  is  seconded,  I  wish  to 
odd  a  word  of  remark. 

The  motion  was  seconded. 

Mr.  Mason:  It  is  desirable,  in  the  opinion  of  a 
number  of  the  members  of  the  Association,  that  sev- 
eral amendments  should  be  nude  to  this  constitution, 
parlicularly,  I  mipflit  say,  regarding  the  last  article, 
which  allows  wh:it  seems  to  some  to  be  rather  loose 
action,  namely,  thiit  amendments  may  be  presented  and 
acted  upon  at  the  5ame  session  of  the  Association.  But 
without  particularizing  further  I  have  made  this  motion 
in  order  that  wl*  may   have  this  whole  question  of  the 
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constitution  brought  before  a  competent  committee  whi 
shall  have  time  to  consider  the  same,  and  report  to  the 
body  after  due  deliberation,  that  we  may  also  have  time 
to  think  the  matter  o%'er  ami   act  corsistently  and  intel- 
ligently. 

Mr,  DeCamp:     I  would  favor  ihe  motion  provid 
that  the  committee  was  appointed  ami   that  the  consid- 
eration of  this  amendment  was  the  first  order  of  our 
next  meeting,     I  think  that  would  meet  the  views  of  a 
good  many  people  here  who  seem  to  want  this  adopt 
at  once. 

Thk  President:  Before  callingfora  vote  on  this^ lb 
to  remind  you  that  in  my  judgment  amendments  shout 
only  be  acted  upon  in  full  meetings.     You  have  under 
consideration  now  a  matter  of  the  greatest  importance  to 
the  future  success  ot  the  Association,  and  while  1  lay 
down  tiie  rol>es  of  nuthority,  so  far  as  the  prc^^tdential 
chair  is  concerned,  yet  I  expect  to  be  around   when  th^i 
otiier  fellow  is  in  the  chairs  and  I  would  like  to  havc^H 
full  expression  on  all  matters  of  this  kind,  and  I  hope^ 
that  neittier  Mr.  Mason's  motions  nor   Mr,   DeCamp's 
suggestion  shall  be  allowed  to  pass  unnoticed,     I 
th»t  you  will  d>scuss  them,  turn  them  over  and  ov 
and  see  how  they  look. 

There  being  no  discussion,  a  vote  was  taken  upon  t! 
motion  to  lay  upon  the  table,  and  the  motion  w 
carried. 

The  President:    The  motion  having  been  carri 
the  report  of  the  committee  will  be  the  special  ord 
upon  the  first  day  of  the  reassembling  of  the  Conve 
tion, 

Mr.  Mason;     I  now  move  that  a  committee  of  fiv 
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he  appointed  by  the  chair  od  revision  of  the  Constitu- 
tion, m 

The  niotiun  was  carried  and  the  chair  appointed  as 
the  cDmmiHe<^,  Mr.  Mason^  Mr.  Lcggcti  of  Detroit,  Mr- 
Phclps  of  New  York,  Mr.  Stanley  of  Bridgeport, 
Connecticut,  and  Mr.  T.  C,  Smith  of  I*ittsburgh. 

Mr,  Smith:  I  beg  to  be  excused  as  I  am  now 
excessively  busy. 

The  PRESroRNT;  The  gentleman  can  be  excused. 
In  place  of  Mr.  T.  C  Smith  of  Pittsburgh  !  will  appoint 
Mr.  Porter  of  Pittsburgh. 

Mr.  DeCamp:  I  move  that  pending  the  adoption 'of 
the  amendment  to  the  Constitution  bearing  on  the  sub- 
ject, the  sal.iry  n(  the  Secretary  and  Treasurer  be  fixed 
at  $900  per  annum. 

The  motion  was  carricd- 

The  committee  to  nominate  officers  presented  their 
report  through  Mr.  Garrsilt,  naming  for  President,  S.  A. 
Duncan  of  the  Alleglieny  County  Light  Company;  for 
First  Vice-President,  E-  R.  Weeks  of  The  Kansas  City 
Electric  I-ight  Company;  for  second  Vice-President,  A, 
J-  DeCamp  of  the  Brush  Electric  T-ight  Company, 
Philtidelphia j  fur  executive  committee,  Dr.  Otto  A, 
Moses,  Electrician  Chairnifin;  J.  Frank  Morrison, 
Brush  Electric  Light  Company,  Baltimore;  E.  T. 
Lynchjr,,  United  States  Illuminating'  Company,  New 
York;  Frank  Ridlon  of  the  Baxter  Motcr  Company, 
Roston;  W.  L.  Strong  of  the  Brush  Illuminating  Com- 
pany, New  York;  T.  C.  Smith  of  the  Keystone 
Electric  Light  Company,  Pittsburgh;  E.  F.  Peck, 
Citizens'  Illuminating  Company,  Brufiklyn. 

The  committee  (to  whom  wns  also  referred  the  place 
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for  holding  the  next  meeting)  also  recommended  in 
their  report  that  the  next  scini-^annuai  convention  be 
held  in  New  York- 

Mr.  Gi.A/it:R:  Inafimuch  qa  time  is  precious  and 
it  will  icquirc  considcrAbtc  time,  to  cast  an  individunl 
vole  on  this  recommendalion,  I  would  move  >'ou  iha^ 
the  Secretary  of  the  Association  be  authorized  to  cast 
thv  vole  of  the  Association  on  the  recommendation 
the  committee,     I  understand  that  is  consliiutional. 

The  motion  was  seconded. 

The  President;  It  is  noicorapeteni  for  »ny  mcnw 
her  ol  ihc  Association  to  make  a  motion  that  a  ballot 
should  be  cist  in  any  other  way  than  that  prescribed  by 
the  constitution;  but,  if  there  be  no  objection — chat  is 
if  unanimous  consent  be  given,  then  the  Secretary 
muy  cast  the  ballot*  But  it  is  not  the  subject  of  a 
motion. 

Mr.  Lkogutt;  Mr,  President,  if  you  will  allow  mc 
just  an  instant^it  Hicnifi  to  me  before  voting  for  the 
Executive  Committee,  the  question  of  the  locality  of 
the  next  meeting  oii};ht  to  he  considered*  If  it  should 
appciir  to  the  Associ-'Uion  that  it  might  be  desirable  ta 
have  this  mectinf^  at  Cincinnati,  then,  in  that  event, 
under  our  practice  nt  least,  it  would  be  desirable  to 
ha\  e  the  Chatrm^m  of  the  Executive  Committee  in  thai 
vicinity. 

Thk  Pkestiient:  I  was  going  lo  say  that  if  there 
be  no  objection,  the  Secretary  will  cast  a  ballot  for 
Pte^^ident,  and  so  along  down,  as  you  cnn  only  vote  on 
one  of  these  matters  at  a  time.  Are  there  any  other 
nnminatir^ns  to  be  made  than  tho^^e  made  bv  the  Exeeu- 
tive   Committee^     There  appear   to   be   no   objections 
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and  no  further  nominations,  Mr  Secrelaryj  so  you  car 
cast  the  vote.  1 

Mr.  Glazier  and  Mr.  Jesse  M,  Smith  of  Detroit,  were 
appointed  tellers. 

The  Secretary  then  cast  the  ballot  of  the  Association 
for  Mr-  S,  A.  Duncan  for  President  1 

The  pREsroENT;  Mr,  S.  A.  Duncan  has  received 
th«  unftnimoufi  vote,  und  is  declared  Prei^ident. 

The  Secretary  cast  the  ballot  of  the  Association  for 
Mr,  E.  R.  Weeks  for  first  Vice-President,  and  fur  Mr, 
A.J.  DeCamp  for  second  Vkc-Prcsidonl,  I 

TiiH  Prksidknt:  Gentlemen,  I  have  the  pleasure 
and  honor  of  introducing  to  you  your  duly-elected 
President.  He  will  find  the  office  of  President  of  this 
Association  a  plea^nnt  one  if  the  same  eourtesieit  shall 
be  extended  to  him  as  have  been  extended  to  mc. 
(Applause.) 

Mr,  Uu^'CAN:  Mr.  President  and  y;entlemen*  I 
should  be  devoid  of  feeling  did  I  not  appreciate  the 
honor  you  have  conferred  upon  mc,  especially  when  I 
recognize  the  fact  that  I  am  to  succeed  a  man  who  by 
his  influence,  as  well  as  by  the  power  of  the  gavel^J 
which  has  been  the  only  symbol  of  authority  in  thi?' 
Association,  has  welded  together  and  made  the  Asso- 
ciation what  it  is  to-day-  Three  years  ago,  in  Chicago, 
a  few  representatives  of  electric  lighting  interests  rael 
and  elected  my  predecessor.  Mr  Morrison,  as  their 
President.  From  that  time  on  he  has  continued  to 
direct  and  controKwith  the  ;idvicc  and  assistance  of  the 
Executive  Committee,  this  A»sociac!on.  It  has  f^rown 
in  membership  and  influence,  untd  to-day  it  represents 
in  its  membership  millions  of  capital,  and  the  irtellt- 
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gencc  and  brains  of  the  electric  light  interests  of  this 
countrj*, 

I  shall  endeavor,  gentlemen,  to  bring  to  the  discharge 
of  the  duties  of  President  of  this  Association,  all  the 
ability  that  I   hnve,  and  I  shall  discharge  those  duties 
wilh  fidelity  to   th<:   bcM   interests   of  this   Associntion. 
Promise  is  good,  but  performance:  is  beuer,  and  you  will 
be    bciler  able  to  decide  upon   rhe  wisdom    of  your 
choice  in  the  future  than  you  are  to-day^and  I  can  onlyi 
thank  you  for  the  compliment  you  have  paid  me  and 
ask  your  indulgence  for  my  failtire^i,  and  for  probable 
inconsistencies    in  the   rulings  ol  the  ChnJr   until  such 
lime  as  yon    have  p^*^pcr  By-Lrtiws  And  Parliamentary* 
Rules  Jor  your  government.     I  have  no  doubt,  gentle' 
men,  that  }ou  \vill  place  the  same  confidence  and  truj 
in  tlic  integrity  of  the  Chair  in  the  future  which  youj 
have  in  the  past,  and  with  your  co-operation  and  assist-] 
ance  and  with  the  aid  of  the   retiring   Presideni,  I  hope] 
and  trust  that  this  Association  will  do  better,  or  a^  wirll] 
at  leasts  in  the  luturc.  as  it  has  done  in  the  past. 

Thanking  you   fi>r  your  consideration   1  conclude  byl 
assurirg  you    that    I    will    enci<avor   to  discharge  th* 
duties  of  the  office  to  the  best  of  my  ability.     (Ap- 
plause^) 

Tiiii  Pr«S!|>kkt;  In  relation  to  the  selection  of  the] 
material  for  the  Executive  Committee,  the  Convention] 
is  now  prepared  to  take  actiim. 

Mr.  LechjKtt:  Now  I  would  like  to  hear  from  Mn] 
Foote  of  Cincinnati, 

Mr.  Fuote:  On  first  thought  it  may  seem  a  Hnlc^ 
presumptuous  for  me  to  suggest  Cincinnati  as  the  place, 
for  holding  your  next  meeting — more  so,  because  w« 
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have  notliing  there  that  will  either  interest  or  instruct 
you  in  the  way  of  nicrirhanical  or  electrical  plants  and 
stations. 

The  President:  Are  you  speaking  now  to  the 
selection  of  the  Executive  Committee,  or  the  place  of 
meeting? 

Mw.  Footk:   The  phice  of  meeting*  ,■ 

The  Presidbst:     Wc  have  not  got  to  that  yet, 
Mk-  LEiKiETx;     I  think  wc  do  come  to  that  in  this 
view  of  the  matter:     We  have  made  it  the  ptilicy  of 
the  Associatioo  to  select  the  Chairman  of  the  Executive 
Committee  from  the  place  of  meeting. 

Thk  Pkesiuent:  With  the  consent  of  the  Conven- 
tion, Mr.  Fiirttc  will  proceed,  although  speaking  out  of 
the  regular  order. 

Mr.  FotrrE:  For  the  infomialion  of  ihe  Convention, 
I  wish  to  stale  that  from  the  first  of  July  until  October 
there  will  be  iield  in  Cincinnati  the  centennial  of  the 
Ohio  Valley.  It  is  under  the  auspices  of  a  commission* 
which  first  origfinaled  with  a  committee  of  citizens  of 
Cincinnati,  who  have  rallied  a  guaranteed  fund  of  a 
million  and  a  quarter  of  dollars  for  expenses.  Five 
States  have,  by  the  acts  of  their  Legislatures,  appointed 
comniissionei's  to  take  care  of  the  State  exhibits  in  that 
Exposition.  The  buildings  will  cover  about  three  and 
a  half  city  squares*  They  are  now  well  advanced  to- 
ward completion;  and  it  strikes  mt'  that  it  will  be  the 
best  opportunity  that  electricians  will  have  for  a  num- 
ber of  years  to  make  an  electrical  exhibit  showing  the 
progress  in  ctcclrical  science  and  its  applications.  For 
that  reason  I  thnuRht  it  would  be  opportune  for  this 
Association  to  hold  its  next  meeting  in  Cincinnati  diir- 


ing  the  Centenniiil  Exhibition.  They  will  be  enter- 
tained by  the  commissioners  of  the  Exhibition,  and 
everything  that  is  necessary  for  the  convenience  and 
business  of  the  Association  will  be  furnished.  In  ad- 
dition to  that*  the  Exposition  itself  wilt  induce  a  Urge 
display  of  all  appliances  pertaining  to  electricity  and  its 
U5£cs;  and  I  think  it  would  be,  in  a  commercial  point  of 
view,  quite  a  boom  for  electricity  and  its  applied  in- 
terests, to  have  the  meeting  there  at  that  time.  That 
is  my  only  reason  for  presenting  Cincinnnti. 

Mr-  Lkg«i;tt:  In  that  respect  H  seems  to  me  that 
it  would  be  a  very  wise  move  to  select  Cincinnati. 
They  have  at  Cincinnati  a  very  extensive  display  of 
machinery.  We  will  hjivt*  all  this  matter  of  heU%  nnd 
wires  and  machinery.  The<ie  dilTerent  plfints  wilt  all 
make  a  goml  exhibit.  A  fine  display  will  be  made  and 
such  a  di.sptay  will  lead  all  of  us  to  compare  syster 
together  and  note  the  distinctions  between  them, 
seems  ro  be  eminently  proper  That  our  next  meeting 
should  be  held  at  Cincinnati  unless  there  is  some  special 
rea-ion  why  it  should  ^o  to  New  York,  It  h'As 
held  once  in  New  York  and  has  never  been  held  iiT 
Cincinnati.  1  think  the  matter  ot  the  location  of  tli< 
place  of  our  next  meeting  ought  to  come  tn  ut  thin  potc 
in  order  that  we  may  pass  upon  the  question  of  wS 
shall  be  ciiiiirman  of  the  Executive  Committee. 

The  President:  It  has  been  moved  and  secondt 
that  the  recommendation  of  (he  committi-e  be  adopti; 
and  that  the  meeting  be  held  in  New  York. 


Mr.  Leggett; 
held  at  Cincinnati. 


I    move  as  a  substitute  that    it 


A  vole  being  taken  upon  the  substitute  it  was  appA^ 
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enlly  lost.  A  rising  vole  was  then  taken,  when  14 
voted  for  the  substttLitc  und  40  iigamst  it- 

Tt!H  Pkesiuknt;  Thi;  subwiitutc  being  lost,  the 
quchtion  is  now  on  the  motion  to  adapt  the  rccom- 
mcndatif^n  oi  the  committee.  Arc  you  ready  lor  the 
question? 

Mr.  Callender:  Before  that  motion  is  put  I 
move,  ;is  an  amendment,  tlial  the  meeting  be  held  nt 
some  cif  the  ^umn^er  hotels  in  the  neighborhood  of 
New  York* 

The  President:  What  hotel  will  you  have  it  Mr, 
Callender? 

Mr.  Callexder:  I  make  amotion  that  the  meet- 
ing be  held  at  some  place  in  the  neighborhood  uf  New 
York. 

The  President:  You  better  make  your  motion  sa 
poi^itive  as  to  iiidicaie  somi:  particular  location.  Do 
you  wrmt  Rockaway  Beach  or  Coney  Island? 

Mr.  Calj.enoer:  I  will  let  my  motion  stand  as  f 
made  it. 

The  President:  Gentlemen,  you  have  heard  the 
ainendment  offered — that  the  meetin<:f  be  held,  not  in 
New  York  City,  but  at  one  of  the  summer  hotels 
adjacent  thL-rela, 

.  Mr,  Garratt:  That  very  question  was  brought 
up  in  the  committee  appointed  to  make  a  recommenda- 
tion; and  it  w;ls  the  opinion  of  thai  committee,  I  am 
pretty  sure — if  not^  other  members  of  the  committee 
here  will  conttadict  me — that  New  York  did  not  sim- 
ply pertain  to  the  municipality,  and  that  it  was  the 
opinion  that  ihc  convention  might  possibly  be  held 
near    New    York — at    one    of   the    watering    places. 


No  place  was  discussed,  but  in  suggesting  Ncvr  York 
wc  had  in  mind  what  wc  all  call  New  York,  which  is 
New  York  with  lixings*     (Laughter.) 

Mr-    Mason:      Would    rn>t   this    include    Niagara 
Falls,  if  the  committee  thinks  that  way? 

The  President:    Niagara  Falls  is  not  adjacent  to 
New  York  city- 
Mr.  CallenderV  amendment  was  put  .-md  lost. 

The    recommendation  of  the    committee    that    Nci 
York  be  the    place  of  the    next    meeting   was    unani- 
mously adopted- 

The  President;     We  will  now  take  up  the  rcf 
lar  order — the  selection  of  the  Executive  Committee^ 
Mr>  Secretary,  reiul  the  members  recommended   by  di^ 
Nominating  Committee. 

The  Skcretary    (reading):     Dr.   Otto  A.  Moscd 
chairman;    J<    F,    Morrison,    Baltimore;     Kugenc    T. 
Lynch,    New    York;    Frank    Ridlon,    Hoston;    W. 
Strong,    New  York;  T-  C,    Smitli.    Pittsburgh;  E. 
Peck,  Brooklyn. 

TnK  Prk-^idhnt:  The  Rf^cretary  hns  read  sevd 
names  recommended  by  the  Nominating  Commit*cJ 
Tlic  constiiutitjn  calls  for  six- 

Mr.  UeCami':     [  would  suggest^  without  meaninj 
any  disrespect  to  the  gentleman,  that  Mr,  William 
Strong's  name  be  stricken  from  that  list,  reducing  t> 
number  to  six.     I  make  th.'it  amendment  to  the  repof 
simply  because  I  think   there  is  not  any  probability 
Mr-  Strong's  attending  to  the  duties  of  that  cominittel 
The  rest  are  all  gentlemen  who  are  available  and  wh^ 
will  doubtless  act  with  the  committee. 
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Mr.  DcCainp's  amendmciu  withdrawing  the  nnmc  of 
Mr-  W.  L-  Strong  was  carrkd. 

The  Secretary  then  cast  tlic  ballot  of  the  --Yssociation 
for  the  following  named  ^'cntlemen  as  members  of  the 
executive  committeo:  Dr.  C),  A.  Moses^  Chairman; 
Mr,  J.  F.  Morrison,  Mr.  E-  T.  Lynch  Jr.,  Mr.  F.  Rullon, 
Mr.  T.  Carpenter  Smith  and  M,  E.  F.  Peck. 

The  Pi<ksii>eni':  Those  gentlemen  urc  declared 
to  be  members  of  the  executive  committee,  and  ibis 
closes  the  election  of  officers-  \Vc  will  now  resume 
discussion  of  the  very  able  papers  presented  in  the 
early  part  of  the  day.  The  discussion  is  on  Under- 
ground Electric  Liyht  Wires. 

Mr.  Sunny;  The  statement  was  made  this  morning 
in  the  very  excellent  paper  read  by  Mr.  Lefcgctl  that 
while  it  was  entirely  practicable  to  work  telephone  and 
telegraph  wires  underground,  it  was  not  practicable  to 
do  so  with  electric  light  wires.  I  remember  distinctly 
that  six  years  ngo  when  the  qucstifin  of  putting  wires 
underground  in  Chicago  first  came  up,  the  telephone 
interest  gathered  its  experts  together  and  in  meeting 
asM.-mbled  ihcy  each  and  every  one  of  them  avowed 
with  all  sinccrit}^  and  enrnesiness  thnl  while  it  was 
possible  to  work  telegraph  and  eltctric  light  wires 
underground,  it  would  be  utterly  impossible  to  operate 
telephone  wires  in  that  manner.  The  amount  of  crow 
thai  we  have  been  cnmpeltfd  to  cat  in  that  time  can  be 
estimated  upon  when  it  is  understood  that  there  arc 
2000  miles  of  undtrrground  wire  working  in  Chicago 
lo-d::y.  As  a  matter  of  fact,  the  whole  electrical 
interest  opposed  the  measure  and  left  no  stone  unturned 
to  defeat  it.     The  more  they  fought  the  greater  became 


tl^c  general  clamor  for  the  removal  of  ihe  wires.     The 
same  thing  occurcd  to  which   Mr-   Lcggctt  referred  as 
having  occuiTcd  in   Detroil,~thc  statements   put  forth 
III  goi>d  faith  and  «ill  tiuthfuliiuss  by   the   electrical   fr^^ 
ternit)',  wcrcdiscreditedby  cvcrj'body  on  the  other  sid^^ 
The  authorities  exercised  their  power  in   its  severest 
form  by  ordcrinp;  the  removnl  of  every  po'e  and  wire 
from  the  public  streets  within  a  specified  time.    The 
prohibition  included  the  entire  city   of  4S  to   60  square 
miles,    acres  upon  Acres  of  which  are  vacant;  miles 
upon  miles  of  the  streets  of  which  arc  uninjured  and 
sparsely  settled  and  alleys  in  passing  through  which. 
one  instinctively  holds  his  nose  :ind  breathes  as  little 
possible. 

The  point  that  I  think  can  be  made  is,  that  it  is  not 
the  best  policy  Co  fight  a  measure  in  which   the  public 
seems  to  be  so  {^eatly   interested*  bui  to  find  a  way  to 
give  dieni  lo  or  15  per  cent-  of  whal  Uiey  ask  for,  if  i 
reason  it  can  be  done-    I  think  now  that  had  this  cou 
been  pursued  in  Chicago,  that  we  would  now  be  able 
string  wires  in  the  air  outside  of  a  limit  of  two  or  ihr 
square  miles.     Chicago  has  a  thousand  arc   lights 
underground    circuits    in    the    center    of  the    city,  t 
greater  number  of  which  arc  in  the  districts  served 
the  main  station^  located  on  the  Chicago  river,  at  Ma: 
kel  anti  Washington  streets.     Most  of  the  lighting  1 
east  oi  this  point,  so  that  2f  circuits,  or  50  wires,  ru^^ 
prrictically  together  for  2,000  or  ,^,000  feet.  ^M 

When   this  station  was  established,  scx'enil  months 
ago,  a  conduit  ot  twelve   creosoted   wooden   tubes  w 
put   down    to   conned    with   the    Dorsett  conduit  bui 
four  years   ago.     'ilie    l>ursett   conduit  is  made   up 
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pipL'3  hrtving  seven  ducts  or  ho'cs  z  1-4  inchef*  each* 
Six  lead  cables  of  3-32"  insulation.  No.  6  gauge,  were 
drawn  into  ench  duct-  Lead  cables  were  used  in  prefer^ 
cnce  to  anything  else,  because  of  the  difficulties 
experienced  in  maintaining  the  insul;ition  where  other 
makes— a  gooil  many  of  thtm  confiidered  first-class — 
had  partly  or  wholly  failed^  Many  (if  the  conductors 
having  no  lead  covering  hiivc  done  and  arc  doing  good 
service  in  various  parts  ol  the  city,  b»t  in  the  business 
portion,  wht^rc  the  earth  is  saturated  wilb  water  gas  and 
sewer  gas,  %vhich  circulates  more  or  less  freely  through 
the  corduit,  nothing  but  lead  seems  capable  of  withstand- 
ing thfir  influence.  The  six  cables  in  each  duct  were 
made  into  three  circuits — three  positive  and  negative — 
and  this  arrangement  is  probably  responsible  for  some 
of  the  trouble  experienced-  It  was  fcund  that  although 
the  insulation  measurement  ol'  the  lead  cables  in  the 
conduit  was  very  high — considerably  above  a  megohm 
— and  the  insulation  beyond  the  point  where  die  lead 
cables  ended,  and  where  some  other  wire  was  used^ 
was^  say  500,000  ohms,  a  short  circuit  would  form, 
generally  within  1000  feet  of  the  station,  between  the 
two  sides  of  the  circuitp  The  heat  generated  at  the 
point  of  the  short-circuiting  would  melt  the  lead  in  the 
adjacent  cables,  so  that  in  one  instance  all  six  wires 
were  rendered  useless-  Where  this  occurred  in  the 
Dorsetl  LOndiiit.  the  de^itniction  did  not  go  beyond  the 
six  wires;  while  in  the  crcosoted  wooden  tubes  on 
another  occa:«ion,  not  only  were  the  six  wires  destroyed, 
but  the  inHamniable  material  of  which  the  conduit  Is 
constructed  resulted  in  the  burning  out  of  the  entire 
conduit,  and  the  sixtv  cables    in  it.     The  cold  weather 


—  555  — 

of  thitrc  months  had  frozen  the  earth  to  a  depth  of  four 
feet;  but  when  the  street  was  opened  it  was  found  that 
the  fire  had  tnken  tlio  frost  out  of  the  earth  below  a  fo*>t 
from  the  ^urtace,  and  that  there  was  left  for  a  distance 
of  twelve  feet  a  few  charred  sticks,  the  bare  copper 
wireSf  and,  in  the  bottom^  some  himps  of  lead.  Iron 
pipes  were  put  in«  and  lead  cables  of  Hve  thirty  secunds 
insulation  used — four  of  which  were  put  in  each  duct 
or  iron  pipe.  This  heavier  insulation*  coupled  with  tli^ 
redislribuling  of  the  circuits,  so  that  positive  wires  at 
grouped  and  kept  away  from  negative  wires,  will  prC 
biibly  result  in  eliminating  tliis  source  of  trouble. 

Looking  for  the    cause   of  these    burn-outs   it    wa 
found  that  they  occurcd  on  circuits  carrying  as  few 
20  lights,  or  goo  volts  and  10  amperes  and  in  circui| 
carrying  48  lights,  or  ji6o  volts  and  10  amperes.  They 
generally  occured  nt'ar  the  station* although  iherewas; 
insulation   of    6-32'*     bctwt:cn     the    two   sides    of    tl 
circuit    ineusuring  cunsidenibiy  iibuvc  a  tnegutun,  ar 
there  were  weaker  places  lieyoad,  indicating  that  if 
nearer  the  station  the  greater  is  the   liability  of  she 
circuiting. 

It  seems  incredible  that  the  3-,l2''  insulation  arour 
each  conductor  would  not  carry  this  voltage  while   tt 
same  make  of  cable   of  2—32  ciirrics  a  greater  volte 
in  another    part    of  the   city.     We    could    not    in 
instance  of  a  burn-out  find  that  an  abnormal  resislanc 
had  entered  the  circuit  beyond  the  pince  where 
burn-out  occurred.     On    the  contrary  as  soon  as 
damaj^c  was  rcpaind  it  was  found  that  the  circuit  wi 
in  good  order.     Without  being  entirely  at  rc«t  as  to 
exact  cause  of  burn-outs  wc  have  adopted  what   mt| 


—  5M  — 


be  called  a  whip  handle  method  of  insulation  —  very 
heavy  at  the  ^station  and  Lipcring  townrds  the  outer  end 
of  the  circuir.  This,  it  is  expected,  will  cimblc  the  con- 
ductors to  hold  ihc  current  within  them,  under  all 
conditio  ns- 

So  much  work  hns  had  to  be  done  on  the  main  route 
on  account  of  the  burn-outs  that  we  have  had  to  make 
almost  constant  use  of  the  mjiii'-hoh^s  tn  the  conduit 
We  find  now  that  these  mnn^holesi  are  ul]  too  small, 
and  must  be  increased  from  3*6"  diameter  to  6'  if 
possible.  The  suggestion  is  made  that  the  latter  size 
ought  to  be  secured  wherever  possible  because  of  the 
impossibilit)'  of  properly  putting  away  the  labyrinth  of 
wires  and  cables  that  must  be  provided  lor  i\X  these 
points. 

Mr.  T.  O.  Smith:  I  wish  to  state  diat  our  com- 
pany here  in  Pittsburgh  is  probably  as  much  interested 
as  any  company  in  the  country  in  aerial  wires.  W4 
have  an  enormous  amount  of  pole  line  already  set  up  in 
this  cit>\  and  we  are  doing  an  immense  business  from 
that  pole  line,  and  I  do  not  know  that  we  should  feel 
inclined  to  take  the  whole  of  that  wire  down  and  go 
underground  within  a  year*  or  within  two  years.  But 
it  is  very  evident  that  the  public  demand  is  urgent  that 
the  wires  he  put  underground  wherever  feasible,  and 
our  company  has,  withimt  being  asked  by  the  city,  and 
-without  any  ordinances  being  passed  to  compel  us, 
voluntarily  undertaken  to  trj*  the  experiment  thor- 
oupbly.  We  have  seen  a  great  many  people  try  to  put 
their  wires  underground,  and  in  most  of  the  cases 
which  have  come  under  my  personal  observation,  the 
work  has  been  done  in  such  a  manner  that  it  is  not  a 


wonder  that  the  cables  burned  out.     It  is  a  wonder  Otat 
ihcy  ever  got  current  through  tbcra*     As  Mr-  Smith,  I 
think,  of  Detroit,  has   remarked,  it  is  much    more  an 
economical    que*»tion    than   an    electrical    one.      AVith 
regard  to  one  of  the   conduits  of  which   Mr-  I-^ctfscti 
spoke  in  his   paper — the   conduit  in   Chestnut  street, 
PhiiiiHelphiii— t    hrippenml    at   the   verj'    tiine    that   ih< 
condtiit    wjis   being   put    do\s'n   there   to    lie    connected 
with   itnother  company  in  Philadelphia  which  was  also 
putting   in    underfcroiind   conduits.     The    iindergroimd 
conduits  which  our  company  laid  were  nothing  butt 
tot  of  tin  tubus  put  in  a  wooden  box  filled  with  pitch, 
and  we  hauled  into  it  first-class,  lead-covered,  in^tulated 
cd>Ies,  We  ran  them  for  six  or  seven  months  wiihou!  the 
slightest  hitch  and  without  a  single  burn-out.  At  the  time 
that  the  casl-if  on  conduit  was  laid  in  Chestnut  street  il  was 
laid  without  any  attempt   xvhatever  to  keep  it  water- 
tight or  air-light.     It  was  nothing  but  an  iron  trough  in 
two  halves,  and  they  made  the  absurd  attempt  to  keep 
it  air-tight  by  putting  putty  along  the  edges.     When  the 
cables  were  put  inthore  I  sawa  good  many  being  put  ib, 
and  in  some  of  the  cases  where  lead  cables  were  used, 
tlic  ends  of  the   cable   were   simply   stripped   for  two 
itiches  of  the  lead,  the  end^  twisted,  and  three  or  four 
turns  of  kerite  tape  put  around  it;  yet  that  has  been 
cited  as  a  dismal  failure  of  underground  wire.     Now  I 
am  nut  by  any  means  ar;j:uin^  that  all  wires  must  go 
undcrgrourd,  for  the  simple  reason  that  companies  thai 
have  spent  nn  nmuunt  of  money*  and  have  large  vested 
interests  In  pole  lines  and  wires  and  business,  cannot  be 
compcMed,  by  any  equity  to  remove  the  whole  of  that  pro- 
perty and  put  it  underground.     In  a  great  many  ca|||| 
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it  would  be  ctjuivalcnt  to  sending  the  company  out  of 
business.  Bui  I  do  think  that  companies  should  en- 
deavor, in  the  ceniral  parts  of  cities,  where  the  streets 
are  cn>wdcd  and  ilic  buildings  arc  high,  and  there  is  no 
doubt  that  the  overhead  wires  are  a  nuisance — that  they 
should  malce  an  honest  endeavor  to  put  them  under- 
ground. With  first-ciass  work,  1  see  no  reason  why 
underground  wires  should  not  be  successful,  Wc  have 
heard  a  great  deal  about  the  punching  of  holes  through 
these  cables.  Any  one  who  lias  had  anything 
to  do  with  arc-light  machinery  knows  that  if  you 
itake  a  40-Iight  Thomsun-Houston  machine,  or  a 
6o-light  Bnt^ih  machine,  iind  open  the  circuit  aud- 
dcnly,  you  will  discharge  the  field  magnets  into 
the  line  ;  and  if  there  is  any  weak  spo:  in  ihc 
insulation,  it  will  go  through  it  at  that  instant.  We 
have  demonstrated  it  over  and  over  again.  I  think 
if  the  gentlemen  who  are  trying  underground  wires 
vill  simply  shut  their  dynamos  down  regularly  by  cither 
short-circuiting  the  armature  or  shunting  the  field  cir- 
cuit, that  they  will  do  away  with  a  great  deal  of  this 
punching  of  holes  in  the  cables.  In  laying  down  three 
or  four  miles  of  lead-covered  cables  we  cannot  expect 
to  tind  them  perfect  in  every  part.  There  will  be  pin- 
holes occasionally,  and  the  best  inspection  will  not 
always  discover  them;  but  we  have  no  right  to  assume, 
because  such  things  as  that  occur,  that  the  plan  is 
impossible.  There  is  not  u  man  here  present  who  has 
been  in  the  electric  business  ibra  year  who  lias  not  had 
a  hundred  cases  of  open  circuits  and  short  circuits  on 
'his  overhead  lines.  The  question  is  not  whether 
underground  wires  arc  feasible  or  not,  but  whether  we 


cannot  get  them  established  with  nboul  the  same  trouble 
w«  took  to  get  our  overhead  lines  in  position,  I  ^m 
interested  in  n  company  in  Philntlelphin  which  is  nin- 
nht^  llie  uiulurj^rouiiil  system  entirely.  We  siaitc<i 
with  n  2oo-volt  direct  current  system.  Wc  knew  that 
il  we  started  that  company  the  wires  would  have  to 
underground;  thai  there  were  no  more  overhead  ordP" 
nances  ^oing^  to  be  passed.  \Vc  realized  what  we  w< 
atiemptinj;^  and  wi-  resolved  to  spare  no  expei^se  to 
the  thing  properly.  When  wc  purchni^ed  our  cab 
from  the  company— ihcy  were  all  Icad-covcred  cables — 
we  lold  that  company  to  send  us  their  most  experienced 
men  (or  tlie  splicingand  laying  t>*  those  cables.  We  p; 
their  expenses  cheerfully.  We  not  only  had  them  mal 
the  joints.butwewatched  them.  We  started  at  the  stari' 
and  turned  the  current  into  those  lines.  We  ran  therefor 
six  months  without  a  trace  of  leakage,  and  then  we 
changed  over  tu  the  alternating  system.  Wc  put  a 
thouiand  volts  into  those  cables,  and  they  arc  runnin, 
to-day,  and  have  been  lor  nine  months,  without  a  sin; 
ground  having  occurred  on  ihem.  We  have  fift 
miles  of  cable  buried  all  lold,  Wc  have  had  the  qu 
tion  before  u*  as  to  whether  it  would  not  be  possible 
run  the  alternating  current  in  the  same  box  with  te 
phune  and  telegraph  cables.  At  the  request  of  Ch 
Walker,  the  cuy  electrician,  we  ran  in  the  Long  Distan 
Telegraph  Company's  conduit  1500  feet  of  3-conductor 
cable.  On  the  two  outer  wires  we  put  our  altcrnatin 
current*  and  we  placed  a  ao-Hght  converter  in 
Chiefs  officL*.  Into  the  third  wire  we  connected 
telephone,  ;md  there  is  pot  a  trace  of  interference  on 
The  telephone    ctimpatiy^  of  course,   had   given    Chi 


—  557  — 


1  %M/. 


Walker  permission  to  put  that  cable  in  their  box,  but 
they  were  n  lirrle  nervnus  about  the  re^ttilt^  being  afniid 
il  would  knock  out  llieir  whole  system  between  Phila- 
delphia .lud  New  Yf>rk-  Alter  wc  had  been  running 
abuuc  it  week  :hey  came  lo  us  itnd  wanted  to  know 
hen  we  were  going  (o  start  up-  We  tuld  them  that 
We  hiid  been  running  about  a  week,  at  which  they  were 
very  jfreatly  surprised,  and  ibeyhave  made  no  abjection 
to  th«-'  occupation  of  ihe  box  by  us>  Of  course  I  have 
had  no  real  experience  with  arc  lights  underground, 
that  is  high  tension  currents — -beyond  the  tact  that  when 
I  put  down  my  lead  cables  in  Pittsbnrph  I  use  a  65 
light  brush  machine  to  tent  them  with.  I  would  not 
when  icsling  ihem  subject  them  to  the  strain  ot  open- 
ing the  circuit  suddenly  upon  them.  1  do  not  think  it 
wfitilrl  he  policy  lo  dn  so.  Chief  Walker  in  Ptuladcl- 
phiii  is  running  some  four  or  five  miles  of  lead  covered 
cable  on  hi^  Arc  circuits.  He  has  had  one  or  two  burn- 
outs. He  had  to  string  an  air  line  for  one  seciion, 
because  he  could  not  dig  up  the  streets,  itbeing  winter. 
Hut  he  did  nut  expect  to  put  down  a  perfect  job  the 
first  time.  There  is  one  thing  1  would  like  to  ask  some 
que^itions  on.  It  ha*i  bt-cn  stated  that  a  direct  current 
arc  Hght  cannot  go  underground.  I  do  not  tliink  chat 
Uic  gentlemen  who  make  that  statement  fully  realize 
what  a  tremendous  wcapun  they  arc  putting  in  the  hands 
of  the  press  against  thcni-  1  am  not  speaking  now  as 
an  alternating  current  man,  but  as  a  member  of  the 
Association*  and  as  representing  a  lighting  company 
which  is  interested  in  overhead  wires;  in  *;o  far  as  they 
do  not  interfere  seriously  with  pid>lic  safety.  VVe  have 
proved  beyond  any  tjucstion  that  the  iiltcrnaUng  current 
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can  be  put  ander^round  and  can  be  put  in  lead  covered 
cables  wtthoot  any  danger  of  Iocs  of  current.  It'  the 
direct  wires  cannot  go  undcr^rvmnd.  the  altematt 
can.  And  it  may  be  thai  wc  ahall  be  culled  upon 
put  in  a  new  apparatus  which  we  do  not  want,  stmf 
because  it  cannot  go  underground.  1  thtnk  that  in  a 
CMC  of  thiit  kind  it  is  not  the  technical  press  we  har< 
to  consider;  they  can  realize  the  difficulty  and  dan^i 
and  troubles  of  going  underground.  But  it  is  the  public 
prv»»  we  have  to  consider.  While  they  cenainiy  do 
not  always  express  public  oj-inion  they  have  a  good 
deal  to  do  with  moulding  it.  and  a  persistent  attack  by 
the  press  on  a  lighting  company  will  compel  it  to  do 
wh2t  they  desire.  [  think  the  sooner  this  question  of 
underground  wire  is  placed  lairly  the  better  ii  will  be 
for  all  of  u«.  I  have  had  -a  good  deal  of  consultation 
at  various  time?*  with  Chief  Walker  in  Philadelphia. 
and  he  made  tlie  ^Uiteiuent  lu  lue  that  some  i>i  montlis 
ago,  befure  he  would  recommend  the  city  to  spend  any 
money  in  the  experiment^  he  wished  to  make  a  lest  of  a 
certain  cable,  and  he  got  a  length  of  three  hundred  feet 
of  cable.  This  was  cut  into  two  parts,  and  placed  on 
the  two  poles — one  on  each  pale  of  a  Brush  65  light 
dynamo,  laid  in  the  yard  of  the  station  with  the  mud 
and  water  all  around,  and  then  connected  with  the  air 
line-  After  they  had  run  a  few  days  a  fault  was  devel- 
oped in  the  cable,  aud  there  w;)s  found  to  be  a  hole 
punched  rifflit  ihroiigh  die  insulation.  I -im  not  sure 
but  I  think  the  other  connection  was  found  at  the  en 
of  the  wire  where  it  was  bared  to  attach  to  the  air  line. 
The  defective  part  was  cut  out  and  he  has  it  in  hif 
office,  and  a»  I  wu:>  under  Llie  impression  that  he  ha^ 
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bct-n  using  that  wire  in  that  way  ever  since,  I  tele* 
graphed  him  tSis  morning  as  follows:  '*  U  the  ^300 
feet  of  cable  originally  Init!  in  the  yard  still  in  daily 
ii[RTatiuti?'*  I  received  the  answer  frurii  liim;  "  Tu 
tlie  best  of  riiy  knowledge  it  is;"  and  I  will  ask  Mr. 
Law  whether  that  is  the  case  or  not. 

Mr.  Law:  That  cable  has  not  been  in  use  for  the 
last  five  months  at  least. 

Mr,  Smith:  Very  ^ood,  Then  Chief  Walker  is 
mistaken.  But  at  the  same  time  he  laid  a  good  deal  of 
cable  in  the  upper  part  of  the  town^  and  that  cable  is 
still  in  !i«c.  Now,  the  statement  has  been  made  that  in 
Chicag^o  the  average  capacity  of  the  machines  was  45 
lights,  and  the  average  circuits  20  lights.  I  do  not 
know — but  I  think  the  man  in  charge  of  the  vStation  has 
shown  pf>or  jud|jrment  in  dividing  the  circuits. 

Mr.  Sunny:  if  yon  will  allow  me.  I  will  explain 
thai  ill  one  word — wc  have  put  out  more  circuits  than 
the  present  business  requires. 

Mr- Smith;  Exactly.  I  presumed  that  you  have 
done  as  I  have  clone  in  Pittsburg-  I  have  kept  all  my 
circuits  the  size  of  my  smallest  unit-  But  the  fact  that 
the  circuits  and  machines  do  not  agree,  is  no  proof  that 
it  wa»  done  because  the  wire  was  defective.  I  would 
like  to  call  on  Mr,  Wilber  of  the  Jenney  Company  who 
has  laid  a  good  deal  of  cable  in  Philadelphia;  I  would 
like  to  ask  him  If  his  cable  is  in  use  and  I  would  also 
like  to  ask  Mr.  Gwilliam  to  give  his  experience. 

Mk.  Wii.hkh:  I  would  say  for  the  information  of 
ihi-^  Association  that  last  spring  we  laid  over  2  miles  of 
undcrgrouiul  cable  in  Philadelphia  in  the  grounds  of 
Girard  College,     We  are  running  47  lights  on  Iwu  35 
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lights  machines.  We  have  never  expt^rienced  a  par- 
ticle of  trouble  with  the  cable  from  the  time  it  was  laid 
up  to  date.  Where  the  cables  came  out  at  the  top  and 
connected  with  overhead  wires  there  ha\  e  been  one  or 
two  grounds  and  leaks  and  lightning  troubles,  but  no 
serious  detect  of  the  cable.  But  I  am  inclined  to  think 
from  our  experience  there  that  there  is  some  small 
grain  of  truth  in  the  claim  made  that  you  cannot  get  as 
great  a  number  of  lights  out  of  a  given  dynamo  capac- 
ity in  running  underground  as  you  can  on  overhead 
wires.  With  that  exception  I  do  not  know  that  there 
is  any  serious  difficulty  in  running  arc  light  currents 
underground,  unless  it  be  that  of  expense,  which  is 
sometimes  prohibitory. 

Mr.  Leggett:  How  long  is  the  longest  conduit 
that  you  have  in  the  Girard  College  grounds? 

Mr.  Wilher:  It  is  all  in  one  circuit,  sif.  It  is 
about  two  miles  and  an  eighth  1  should  judge,  I  do 
not  remember  the  exact  length.  It  is  all  one  circuit, 
burning  47  lights  on  it. 

Mr.  Lkggett;  You  go  out  and  come  back  through 
the  same  conduit? 

Mr.  Wimu:r:  Yes,  sir;  side  b;'  side.  It  is  the 
Standard  cable  laid  in  crcosotcd  boxes,  side  by  side- 
They  come  back  in  the  same  box. 

Mr.  Legcftt:  Something  less  than  a  mile  in 
h.-ngth? 

Mr,  Wilijkr:  The  main  circuit  is  about  a  mile  in 
length.  They  loop  (ilU  to  the  different  towers  and  dif- 
ferent places  wherkT  wc  h;ne  lights, 

Mr.  Law;  I  would  like  to  ask  Mr,  Wilber  if  those 
conduits  do  not  pass  through  passage  ways  that  go  from 


one  buildiDg  to  another,  and  if  they  arc  not  heated  up 
to  a  very  high  degree  of  temperature. 

Mk.  Wiliikk;  !  neglL^ctcd  to  state — and  it  is  »  very 
important  matter — that  the  buildings  of  Girard  College 
are  healed  by  steam  and  these  steam  pipes  arc  carried 
through  a  brick  conduit-  We  got  the  benefit  of  those 
brick  conduits  as  far  as  tliey  went  from  the  engine 
room  at  the  lower  end  of  the  grounds  up  to  the  fiirtliest 
buildings-  We  ran  through  this  brick  conduitf  laid  our 
wires  in  boxes  in  the  conduit,  and  tlien  branched  out 
under^ound  to  the  towers,  laying  it  simply  under- 
ground; and  the  duct  is  alwajii  healed  in  winter  up  to 
a  very  high  temperature  and  in  summer  it  is  not 
equally  warm,  because  tht^y  have  a  circulation  of  air, 
by  fans,  etc,,  through  the  tunnel.  But  I  do  not  think 
there  is  any  great  amount  of  dampness   in  there. 

The  pREsiDBN-r;  How  much  of  your  conduit  runs 
in  the  duct? 

Mr.  Wilbkr:  Perhaps  from  two-thirds  to  three- 
fourths  of  the  entire  circuit  runs  in  this  brick  duct- 
Thosc  branches  out  to  the  towers  run  tlirough  the 
ground, 

Mr,  Gar r ATT ;  May  1  make  one  motion  which 
seems  very  much  out  of  place  here,  but  I  must  leave 
the  building. 

The  President:  To  what  point  is  the  motion 
directed? 

Mr-  Garratt:  Thanks  to  the  New  York  Electric 
Club  for  the  tender  of  their  club  house.  Wc  forgot  all 
about  it.  It  was  referred  to  the  committee  on  the  place 
of  meeting  and  they  forget  it.  It  has  just  occurred  to 
me,  and  1  make  the  following  motion 
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The  PRKf?inaNr:  One  moment,  liy  consent"  ol 
the  convention  the  genilcman  niay  be  permitted  to  in?j 
troducc  his  motion. 

The  consent  of  the  meeting  was  obtained. 

Mr.  Gairatt  then  moved  that  the  invitation  courle 
Ousty  extended  by  Mr.   II.  C\  Davis.   ProsiJent  of  th< 
New  York  Electric  Club,  be  declined,  with  the  thankj 
of  the  Asfsociation. 

Dr.  Mosbs:     Is  it  possible  that  my  cjirs  deceive  mi 
— that  the  invitation  is  declined? 

T*it-:  pRESiDiiNT:     The  resolution  is  that  the  invit 
tion  be  declined. 

Mr.  Garratt:  I  am  asked  why?  Because  I  do 
not  think  the  New  York  Electric  Club  House  is  a  larfi 
enou^fli  building  in  which  to  hold  a  convention, 
declined  it  with  thanks,  I  specified  the  invitation 
courteous.  I  imply  no  lack  of  courtesy  to  the  club, 
laclc  of  kind  feeling  on  the  part  of  the  Association,  ar 
I  df>  not  think  it  wise  that  the  convention  be  held  tj 
the  Club  House. 

The  Presiuknt;  My  recollection  of  Mr.  David 
telegram  is  not  that  it  invited  the  convention  to  meet  ii 
Club  House,  but  simply  oflcrcd  the  Association 
courtesies  of  the  club. 

Mk»  Garhai t:     That  being  so,  may  I  withdraw 
motion,  Mr.  President? 

The   Prkstdent:     Witli   a  great  deal  of  pleasur 
The    Secretary    gave    the    dispatch  to  the    con^tntttct 
The  dispatch  read  in  substance  tliat  Ihcy  urged  on  the" 
Association  the  selection  of  New  York  as  the  place 
meeting*  and  ollered  the  Association  the  use  of 
Ckb  House  while  the  convention  was  in  session. 
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Mr.  Garratt;  May  J  substitute  m  my  motion'thc 
woal  "accepted*' in  the  place  of  *' declined?"  It  is 
but  a  slight  difil-rcnce.      (Laughter.) 

Mr,  Candee:  Your  interpretation  of  that  lelcRram 
is  the  correct  one,  The  Club  House  would  not  be 
anywhere  near  large  enough  to  accommodate  the  Asso- 
ciation^  and  it  was  the  intention  of  Mr,  Davis  to  give 
the  convention  tlie  same  liberties  as  the  members  have 
during  the  convention  week. 

The  Prksiuknt:  With  the  consent  of  the  conven- 
tion the  gentleman  will  be  permitted  lo  make  that 
amendment;  substituting  the  word  accepted  in  the  place 
oi'  declined. 

Mr.  Garratt's  resolution  as  amended  was  adopted. 

The  Pkesidhnt;  I  suggest  that  »onic  gentleman 
make  a  motion  that  the  resolution  offered  by  Mr,  Garratt 
be  transmitted  to  President  Davis  of  the  New  York 
Electric  Club  by  the  Secretary. 

Mr.  DeCamp:     1  make  that  motion,  Mr,  President, 

The  motion  was  carried. 

Mr.  Kinsman:  There  is  one  thing  that  has  not  been 
rcfciTcd  to  in  connection  with  this  underground  matter, 
which  seems  to  give  a  great  deal  of  trouble;  that 
is  static  induction;  atmospheric  electricity,  1  would 
like  to  have  some  one  give  his  experience  on  that- 

Mr.  DkCamp:  Two  papers  have  been  rend  to-day 
on  thi^;  subject  ol  underground  conductors — one  for, 
and  the  other  against;  but  there  is  one  thing  in  which 
ihcy  both  agree — perhaps  two,  but  one  in  particuhu ,  and 
that  is  that  we  must  have  a  perfect  insulation.  The 
second  is  that  it  is  only  amattcrof  cost.  Now  I  believe 
that  the  first  one  is  true,  and  no  station  will  be  operating 
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a  complete  underground  system  tntil  they  secure  tfc 
perfect  insulation,  [n  regard  to  the  point  that  it  is 
fjiiestion  nf"  co5t.  I  think  fhat  ought  to  be  loft  out  iin 
some  gentleman  is  prepared  to  say  juEt  what  that  c 
will  be— not  that  it  is  only  a  matter  of  cost;  that 
keeping  the  companies  from  doing  it,  even  keep! 
them  from  making  a  fiir,  proper  and  unbiased  t 
The  question  of  cost  is  certainly  one  of  very  gri 
importance.  Electric  lighting  from  central  stations 
now  nine  years  old.  There  ari?  organizations  who  ha 
back  of  them  probably  as  good  business^  talent  as  ever 
backed  U|>  any  new  enterprise,  and  as  a  rule  they  have 
been  organized  for  business  purposes-  They  arc 
officered  and  controlled  by  men  who  do  not  hesitate  to 
invest  their  money  in  things  that  they  thirk  will  ulti 
mately  pay — not  to  get  their  money  back,  becHUse 
that  was  the  case,  they  have  been,  without  exception, 
guess,  grievously  disappointed.  They  Jirc  waiting  for 
their  dividends  yet.  All  know — ^il  they  do  not  they  c 
find  oui  very  easily^ — that  the  retunis  upon  the  capi 
invested  in  electric  lighting  have  not  been  targe,  Th 
have  nut  been  such  that  would  justify  the  investment 
money  in  a  business  which  is  likely  to  undergo  rap 
changes  or  rapid  improvements,  canying  with 
them  a  large  depreciation  in  the  value  of  thei 
property-  But  the  business  which  they  arc  doirt' 
lo-clay  is  established — the  prices  are  established 
upun  the  basis  of  the  cost  of  their  present  plan 
»nd  ii  is  unnecessary  to  say  that  it  would 
utterly  impossible  for  any  company  to  go  before  thi 
public  ro-day  and  advance  the  price  of  tht-ir  I 
The  prices  of  electric  lights  arc  high;  they  always 
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been;  they  arc  high  to-dfly.  They  arc  lower  than  they 
were  when  they  were  started ;  but  they  are  high  to-day; 
and  that  is  the  view  that  every  consumer  takes  of  it 
Therefore  you  cannot  advance  your  price.  The  cost  of 
an  underground  conductor — those  that  are  said  to  be 
entirely  reliable  l<i-clay  is  four  or  five  times  as  great  as 
that  of  the  fcrial  wires  which  wc  arc  using  and  using 
successfully.  Now  in  addition  to  that  you  have  got  to 
add  the  difference  in  cost  in  putting  those  wires  down- 
It  will  run  the  cost  of  your  construction  up  to  an  cnor- 
rpou-i  amount.  That  has  all  got  to  be  provided  for-  I 
will  anticipate  what  han  been  said,  and  I  presume  will 
he  repeareri,  thit  after  you  have  done  that  your  ex- 
penses cease  practically.  That  I  do  not  believe  (rom 
our  own  experience.  I  would  not  venture  to  say  that 
ut^til  I  had  had  a  long  experience  in  it<  I  do  not  believe 
I      it  is  the  case. 

In  regard  to  the  lead-cnsed  cables — I  cannot  give  the 
reasons  for  it — there  has  b^-'en  a  tendency  to  short  cir- 
cuit between  the  wire  and  the  lead.  That  shows  of 
itself  an  imperfect  insulation.  Your  lead  is  no 
insulator;  it  is  n  protector,  and  it  docs  not  protect  when 
your  insulation  is  imperfect,  Wc  do  not  have  those 
troubles  with  overhead  wires.  I  will  slate  in  brief  the 
conditions  of  the  underground  wires  referred  to  by  Mr, 
Walker^  and  I  will  leave  it  without  any  comments  as  to 
whether  that  is  a  demonstration.  1  will  only  gn  back 
to  the  point  where  I  have  had  the  general  management 
of  the  compiiny  that  is  operating  those  wires.  Wc 
start  from  the  station  and  reach  the  first  terminal  of  the 
conduit — 1  will  give  the  figures — 3375  feel  of  smgle 
jerial  wire  from  station  to  entrance  of  conduit.    Thence 


by  1412  feet  of  single  wire  one  side  of  the  circuit  from 
the  open  conduit;    thence  through  the  conduit  9500 
feet,  making  a  loop  of  19^000  feet  of  lead-cased   cable 
placed  ill  a  box  6  inches  s([uarc  and  Jillcd  in  solid  with 
pitch-     Thence  by  30,500  feel  of  overhead  wire,  one 
side  of  the  circuit  to  the  stAtion,  making  a  circuit 
something  less  tlian  eij^fht  miles,  of  which  about  d 
and  H  half  miles  is  underground  and  part  of  which  i 
one  side  of  the  circuit  only.     The  upper  section  ol  ih 
circuit   is   put   in   tirst.     About  half  of  this  9*500  ft 
was  filled  in  solid  lead — ca-scd  cable,  and  I  agreed  wi 
Mr.  Walker  at  the  time  that  was  put  in  that  it  ^^'as  the 
best    I    knew  of— although    I    did    not  know  anylhi 
about  it— it  was  well  made<    That  cable  gave  out  one 
The  defect  was  in  the  lamp-post,  hut  it  was  a  shiyri  ci 
cuit  between  the  cable  itself  und  chc  lead.     It  was  p 
into  the  lamp-post  carefully,  and  there  was  no  particular 
reason  why  it  should  be  ciiere  so  lar  us  anybody  could 
find  out.     AHerwards  a  delect  in  the  circuit  occurred 
underground.     It   being   winter  time  and  the  ground 
being  frozen,  he  strung  the  wire  from  one  lamp  post  to 
another*     There  has  been  since  then  one  defect  of  thi 
same  kind  which  has  bet-n  removed.     There  is  anoth 
one  that  has  been  cut  out4iU  winter  between  lamp  po$' 
for  the  same  reason;  that  is,  not  on  the  poles;  it 
underground.     More  recently  there  is  anotl\er  sectioi 
between  poles  cut  out  in  that  part  of  the  circuit  in  th 
open  duct,  with  cme  side  of  the  circuit  only.     In  addi- 
tion to  that  w^e  have  had  what  did  not  concern  m. 
notwithstanding  our  experience  in  the  Chestnut  Strei 
conduit;   that  is,  a   comparatively   new   section   ol   th*? 
city — at  least,  the  gas  mains  arc  coinpanilively   new. 


Down  in  the  lower  part  of  the  city  the  gas  mainb'  arc 
very  olil  and  very  defective,  but  in  this  part  of  the  city 
the  conduits  were  comparatively  new,  and  (he  leakage 
of  the  gas  was  not  supposed  to  be  to  a  degree  that 
would  be  likely  to  interfere  with  the  conduit. 

There  have  been  three  explosions  in  those  inan-holes 
within  the  last  three  months.  I  w^ts  favored  with  beinp 
on  the  spot  when  one  of  them  occurred.  It  was  in  the 
first  nian-hnle  where  the  wire  came  off  the  poles  and 
into  the  .side  of  the  man-hole  entering  the  duct.  When 
that  man-hole  was  blown  iifi"  it  was  broken  in  three 
pieces.  The  cover  weighed  about  400  or  500  pounds,  I 
think.  In  the  bottom  of  the  man  hole  were  three  or 
four  inches  of  water,  I  happened  to  notice  a  little 
spattering  of  solder  in  the  water.  The  man  put  his 
hand  right  under  the  lead  and  he  found  a  small  hole 
whcic  the  current  had  gone  through  and  melted  the 
lead.  There  was  no  contact  there  at  all.  It  came 
clean  out  of  the  man-hole  and  went  into  the  duct. 
Those  are  troubles  that  are  purely^  in  my  judgment, 
incidental  to  the  conduit,  but  there  has  been  other 
trouble  which  I  think  will  iilways  exist  with  lead-cased 
\^■i^L^  whik'  ii  might  nut  with  some  insulated  cable 
without  the  lead.  That  is  the  difficulty  of  getting  your 
low  terminals  safe  at  the  lamp  terminal.  However* 
thai  difficulty  would  be  overcome  in  some  way  or  other- 
But  it  is  the  question  of  underground  wires  themselves. 
That  is  the  history  in  this  short  time  of  th;it  effort — that 
is,  about  eight  milcs<  I  just  aubniit  whether  any  com- 
pany woulil  want  to  enter  into  the  task  of  putting  duwn 
100  to  150  miles  on  the  strength  of  that  experience — 
whether  they  would  take  the  risk  of  pronouncing  that 
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sufficiently  succcsslul  for  entcrin}£  into  a  ^neral  sy^ 
For  my  pjirt  I  would  not.     It  would  not  take  mn  U't 
to  decide  that.     In  regard  to  the  Chcstout  Street  cm 
duit    which    Mr.   Smith    referred    to,    tliat    is   nn    ird 
conduit*  and  my  objection  to  iron  conduits  would  lie 
prett}'  much  the  SJimc  as  it  would  be  to  any  lead  or  an 
metallic  casing  outside  ol'  the  insuliitioa  itself.     I  thirti 
the  effect  would  be  very  likely  to  be  the  s^imc-     But 
there   is   no    getting    away   truni    the   fact   that  as  a 
structure    for   the    convenient    handling   of   wires    the 
Chestnut  Street  conduit  ie  as  good  if  nol  the   Ixjst  thai 
has  ever  been  brought  to  my  attention.     It  is  certainly 
a  very  convenient  thing.     It  is  a  very  expensive  ihinj 
As  to  being  well   laid,  1  doubt  whether  it  was; 
within  the  last  year  that  conduit  has  been  nearly  rect 
striiclcd  from  one  end  to  the  other-     It  certainly 
from  Seventh  Street  to  Broad.     It  ha*  been  dug  up  ari 
taken  out  and  relnid,  and  the  rensun  it  has  not  been  co| 
structcd  below  that  is  that  wc  have  had  a  pile  of  brick 
on  top  of  it  so  that  we  could  not  get  at  it.    A  bloi 
is  conslrtnily  kept  going  to  keep  that  free  from  ga! 
The  ventilation  we  have  given  to  it  by  making  connec- 
tions between  the  conduit  and  the  iron  timp  posts  open 
at  the  Mp,  hns  only  been  a  partial  remedy.     1  telegraphed 
Mr.  ^\'alicr  F.Smith.  Superintendent  of  that  station,  to  be 
hercp   I  think  I  am  Svifc  in  saying  th^ithc  has  bad  as  much, 
if  not    more  experience,  in  the  putting    wires    undc]^ 
grnundandthchnndlingofundcrground  wires  as  any  on 
In  fact  that  is  his  education-     He  has  done  very  little 
outside  nf  that.     He  has  been  indentiticd  with  tlw 
conduits  almost  ever  since  they  were  started.      He 
man     of   above    ordinary     intelligence.        lie    is 
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electrician.  He  is  a  kvel-headt^d  man.  And  what  he 
does  and  has  done  since  he  has  he<!n  managing'  that 
station  he  has  done  thoroughly  and  well.  Therefore 
I  infer  that  the  work  which  he  has  done  there  has  been 
done  as  well  a*  anybodv  can  do  it.  He  has  made 
mistakes,  He  feels  that  wires  can  be  put  underground, 
but  he  strikes  that  sna^  of  expense.  I(c  is  not  prepared 
to  say  it  could  be  done  at  the  price  at  which  any  com- 
pany could  aHbrd  to  do  it.  We  had  that  station  and  it 
was  an  elephant  on  our  hands>  It  was  not  paying,  but 
there  was  a  certain  expense  which  we  were  subject  to 
whefh^^r  that  sration  wa*  running  or  not.  We  were 
running  125  arc  lij^hts  from  that  j^tntivn  and  we  needed 
the  income  from  them.  After  the  I;isl  explosion,  not- 
withstanding the  fact  that  Mr.  Smith  thou^dit  that  the 
system  of  ventilating  that  conduit  by  a  blower  was  a 
safe  one— wc  had  this  last  explosion — fortunately  the 
first  one  that  ever  did  any  damage  to  an  extent  that  we 
hjid  a  claim  hrong-lit  againsi:  us;  and  after  giving  the 
thing  proper  consideration  I  came  to  the  conclusion 
that  the  company  could  not  afTord  to  run  that  station 
and  take  the  risk  of  having  to  pay  such  damages  either 
to  property  or  to  life,  and  we  abandoned  it  and  have 
converted  it  into  a  small  incandescent-Station-  Now  in 
that  station  we  are  using  a  current  of  ijo  volts  I  think, 
and  it  is  true  with  that  current  we  have  had  no  trouble. 
Our  circuits  arc  short  and  we  have  put  in  the  best  wire 
we  knew  liovv>  In  regard  to  the  other  explosions  which 
occurred  in  there,  there  were  seven  of  them,  arising 
out  of  the  leakage  of  illuminating  gas — I  believe  it  is 
generally  admitted  by  the  committee  appointed  by  the 
Universiiy  to  investigate  it»  that  it  was  illuminating  gas 
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And  not  an  admixture  of  illuminating  and  sewer 
and  that  the  explosion  was  caused  by  the  short  circuit* 
ing  of  Oic  wire.  Mn  Smith  has  had  some  bad  wire  in 
there,  and  he  has  had  some  very  good  wire  in  thcr 
Now  here  is  another  thing  Ihai  wo  ought  not  to  ovd 
look — that  the  prices  will  not  be  increased,  at  least,  and 
that  there  is  a  much  greater  prospect  of  having  to 
decrease  them.  With  the  scale  of  expenses  brought  as 
low  as  we  have  been  able  to  brin^  them  with  six  or 
seven  years'  experience  to  reveal  to  us  our  detects  and 
deficiencies  in  administration,  we  start  out  to  increase 
the  cost  of  our  construction  without  being  able  to  get 
any  compen^^ation  for  it-  The  only  off-set  that  we  have 
ot  to  that  is  to  save  in  the  mileage  of  our  wire,  and  it 

just  exactly  what  Mr.  Smith  is  doing  in  making  hii 
circuits  out  to  correspond  to  the  smallest  machine. 
Now  we  will  double  up  our  circuits  and  we  vrill  duubk 
up  our  machines,  or  we  will  make  our  circuits  lon^jer 
and  double  our  voltage.  That  is  the  only  one  otT-sei 
that  I  can  see  to  compensate  us  for  this  enormous 
increase  in  expense.  We  have  not  only  got  to  provide 
for  that  2,5cx)  or  3.000  volts  which  wc  are  using  now, 
but  we  have  got  to  provide  for  double  or  treble  that, 
and  I  am  sure  that  if  tliis  was  an  experiment  which 
would  cost  a  trifling  sum  that  would  be  one  thing,  but 
here  is  an  experiment  you  cannot  make  except  at  a  ver)' 
great  cost,  I  have  had  correspondence — not  knowing 
that  Mr.  Leggctt  liiid  lud  correspondence  to  the  same 
purpose— and  the  statements  that  I  get  arc  almost 
identical  with  his  own. 

Mk,  T.  C»  Smith:      In   speaking  of  the  conduit 
Chestnut  Street,  I  was  perlectly  aware  of  the  circui 
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Stances  under  which  the  Brush  Company  took  hold  of 
thai  conduit  that  it  was  work  put  down  before  thty 
got  hold  of  It.  Mr.  DcCamp  did  not  make  it  quite 
clear — he  seemed  to  think  th^it  I  did  not  consider  Mr- 
Walter  F.  Smith  a  competent  man.  My  hest  answer 
is  that  I  am  it^ing  the  apparatus  which  !ic  u^es«  for  put- 
ting in  the  c:ondi]it  herein  Pirtsburgh.  Ilhinkitisbecause 
a  reliable  and  conscientious  man  did  ihe  work  that  vour 
incandescent  lights  are  running  as  satisfactorily  as  they 
are.  If  the  work  that  he  lias  done  on  the  low  tension 
cables  has  been  no  l>ettrr  than  tht^  work  dune  on  the 
old  eables  they  would  have  given  you  the  same  trouble. 
I  do  not  think  that  two  or  three  burn-outs  on  the  first 
cable  ever  laid  has  anything  to  do  with  the  question  of 
success  of  underground  conduits.  It  is  purely  a  que:stion 
of  policy  for  the  companies.  I  do  not  believe  there  is 
a  company  that  has  a  system  of  overhead  wiring  that 
could  put  a  wholtr  **ystem  underground  without  going 
into  bankruptcy-  Tht:  main  question  is  can  the)'  not* 
make  some  endeavor  to  put  the  central  part  of  their 
wiring  in  the  central  part  of  the  city— underground, 
and  by  and  by  I  think  that  they  will  cut  offa  great  deal 
of  this  pulilic  uppf)sition  to  their  wires.  In  Philadel- 
phia, ordinances  have  been  passed  allowing  overhead 
wires  to  b*^  put  in  the  suburbs,  but  on  the  main  graded 
streets  of  the  city  I  think  the  electric  light  companies 
will  find  their  bct^t  pyltcy  to  put  some  of  their  wires 
underground. 

Thk  President:  1  have  a  resolution  here  which 
Mr.  Duncan  has  asked  nie  to  present  to  the  association 
— a  resolution  appointing  a  committee  of  three  on  trans- 
portation. 


—  575  — 


ink 


Mr,  Duncan:  I  desire  to  make  a  suggestion  in  coi 
ncction  with  this.  Some  trouble  urose  in  re^'ard  lo 
certificates  of  ^omc  of  the  members  of  thi'i  A«sf>ciati 
on  account  of  the  delay  on  the  part  of  the  Truak  Li 
Association  in  acting  upon  the  recommendations  ai 
suggestions  of  the  Executive  Committee.  In  an  int 
view  yt'slcrday  with  Ihc  Pcnnsyl^-ania  Railroad  officii 
1  ascertained  the  fact  that  Pitt!>burgh  was  the  dividing 
point  between  the  Traffic  Association  ami  the  Tnin^ 
IJne  As^coriation,  and  in  order  that  this  matCf^r  might 
brought  to  a  close  properly,  and  that  this  Association 
the  future  iiii^bc  obtain  suitable  ratC5  ilir  traosportati 
promptly,  and  that  there  mijjhl  be  no  disturbance  oy 
misunderstanding  in  regard  thereto.  Mr,  Watt  suggest^H 
that  if  a  Committee  on  Transportation  was  appointed  at 
this  convention,  and  should  take  the  matter  up  promptly, 
that  this  wliole  inauer  could  be  arranged  between  the 
Trunk  Line  Association  and  the  Traffic  A^i>ociatioQ  in 
such  a  way  that  the  rates  could  be  secured  within  three 
or  tour  weeks,  and  published  and  made  guod  for  the  co^H 
vcnlion  in  August.  Therefore,  I  ofter  the  resolutio^^ 
which  is  in  the  hands  of  the  Chairman  that  a  committi 
of  tliree  on  transportation  be  appointed,  one  in  Pi 
burgh,  one  in  New  York  City,  and  one  in  Chicago, 
adjacent  thereto,  dividing  the  country  up  into  clistrii 
from  w  J  lie  h  we  can  reach  the  railroad  centres  easily. 

The    pKKSiuExr:       Gentlemen,    you    have     he 
the  resolution-     Alt  those  in  favor  of  its  adoption  will 
say  aye? 

The  resolution  was  adopted- 

TiiK  Prksident:     I  will  appoint  on  that  com 
Mr-   T.   Carpenter  Smith,   ol   Pitubur^h;  Mr.  G 
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Porter,  of  New  York  and  Mr.  Geo.  S-  Bowen^  of  Elgin, 
Illinois. 

Dr,  Mosks:  May  I  requt'it  the  liberty  of  interrupting 
the  dehale  for  the  purpose  of  introducing  A  resolution? 

The  President:  If  ihcrc  be  no  ohjeetion  the 
resolution  can  be  presented. 

Dr.  Mose:^:  I  have  drafted  resolutions  which  I 
know  will  meet  with  the  unanimous  approval  on  the 
part  of  the  convention.  1  will  make  no  preamble, 
because  yoii  all  have  in  >our  minds  whatever  I  would 
say  on  the  subject.     I  will  simply  re<id  the  resolution; 

VViiFRRAS,  Ir  has  plenfted  Mr,  J,  Fiank  Morrison,  to 
insist  iipnji  iifit  ht'ing  re-elected  U*  the  position  of 
PrL'sident  of  the  National  Electric  Association  which  he 
has  continuouslv  held  since  its  organization;  and 

Whereas,  \V''e  have  tacitly  agreed  at  our  successive 
re-elections  of  him  to  allow  him  to  retire  (as  he  has 
invariably  rt^qiiested  at  each  meeting)  whenever  the 
interests  of  the  Association  would  not  suffer  by  such 
action;  therefore,  be  it 

(Resolvtti^  That  we,  the  National  Electric  Light 
Association  of  America,  repn!sencing  in  (jiir  midst  every 
department  of  electric  light  and  power  industry,  express 
our  deep  regret  at  the  decision  of  Mr.  Morrison  not  to 
allow  us  to  keep  him  at  the  helm, where,  through  many 
storms  and  quicksands,  through  much  fair  weather  and 
some  foui,  he  has  successfnily  guided  us  to  the  haven 
where  we  now  find  ourselves;  and  be  it  further 

^fsolved^  That  a  vote  of  thanks  be  given  Mr. 
Morrison  for  the  disinterested  devotion,  enthusiasm  and 
steadiness  with  which  he  has  administered  the  alFairs 
and  presided  over  the  proceedings  ot  our  conventions; 
and  that  further  we  tender  him  oiir  best  wishes  for  his 
deserved  enjoxmcnt  through  a  long  and  prosperous  life, 
of  the  beautiful  prospect  of  the  great  work  he  has  done 
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in  founding,    festering    and    cherishing   the    Is 
KIcctric  Association.     (Pro)on^cd  applause.) 

Mr.  Duncan:  In  rising  to  second  that  motion 
dc^iirc  jusi  to  m;ikc  one  remark,  vrhtch  might  probabl 
have  been  better  made  at  an  earlier  stage  uf  the  p 
ceedings  ot'  iJiis  Association  There  has  been 
criticism  made  in  regard  to  our  President  which  t'l 
mind  was  nb^^oluteiy  unjust  and  unfuir^  and  I  canni 
omit  at  this  time  to  bring  it  to  the  attention  o(  lh 
A^uciaiioii  us  one  of  the  fuct^  which  inJlutmced  Mr. 
Morrison  in  absolutely  declining  a  further  re-election  to 
the  office  ot  President  of  this  A^^sociation;  he  having 
engaged  in  another  business — the  motor  business — and 
it  seemed  to  him  that  his  action  us  President  of  th^^ 
Association,  in  the  appointment  of  committees  and  ^H 
ot]icr  ways  might  be  construed,  in  some  way,  ^is  being 
influenced  in  5on~c  measure  by  his  own  personal  inter- 
ests. I  say  having  thought  that  his  official  action  might 
be  construed  in  that  way  he  utterly  and  absolutely,  in  a 
conversation  with  me,  refused  to  be  present  at  this 
meeting  unless  he  was  assured  that  some  steps  should 
be  taken  for  the  election  of  a  successor.  I  endeavored 
to  reason  the  matter  with  him,  both  by  verbid  an^^ 
written  communication,  but  without  any  results  ^^ 
simply  mention  this  matter  now  to  show  that  the  best 
interests  of  this  Association  have  in  his  hands  alwa}'S 
been  protected,  and  that  while  the  considerations 
mentioned  to  you  have  influencid  him  to  a  large  cxte 
to  the  final  and  decided  step  which  prevented  him  fr 
further  continuing  his  services  in  this  Association,  they 
also  resulted  in  the  recoinmend»ti<m  which  was  made 
to  this  convention  some  time  since.     In  risineto  secoi 
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this  resolution  I  want  at  the  same  time  to  say  that  so 
far  RA  my  own  preference  is  concerned  and  so  far  as  my 
wishes  for  the  well  being  of  the  Association  arc  con- 
cerned, I  should  have  desired  to  have  him  remain  at 
the  heiid  of  this  Association,  but  this  seemed  to  be  n 
stumbling  block  in  his  way,  and  I  simply  mentioned  it 
so  that  the  Association  can  see  how  the  matter  stands. 
I  isecond  the  resolution,  Mr,  President.     (Applause-) 

Mk,  Lkgcktv:  (In  the  chair.)  I  desire  to  sav 
that  I  think  I  havu  been  twice  placed  upon  this  com- 
mittee, once  at  Boston,  and  once  here  at  Pittsburgh, 
relative  to  this  change  in  the  Constitution,  and  that  thU 
was  suggested  to  me  in  the  same  manner  in  which  it 
has  been  suj^gesied  to  Mr,  Duncan  by  Mr.  Morrison 
himself  .it  Kallimore,  nnd  my  zeal  in  the  matter  has 
^rown  out  of  his  own  desire  to  be  relieved  from  that 
embarrassment. 

Is  there  anything  else  to  be  said  on  the  motion? 

Mr,  Martin:  I  would  like  to  support  the  motion 
by  proposing  that  as  Mr.  Morrison  has  given  the  Asso- 
ciation three  years,  the  least  that  we  can  do  is  to  give 
him  three  cheers.  I  therefore  propose  three  cheers  for 
Mr,  J.  Frank  Morrison  as  President  of  this  Assucialion. 

The  cheers  were  given. 

The  resolutions  proposed  by  Dr»  Moses  were  unani- 
mously carried. 

Mr.  Martin:  I  would  like  to  offer  a  resolution  in 
connection  with  what  has  just  been  pasi^cd.  before  any 
fiirther  business  be  taken  up-  The  resolution  is  as 
follows: 

(R«*>/vtf  ^  That  the  resolutions  adopted  in  regard  to 
the  invaluable  services  of  J.  F.  Morrison  as  President 
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for  three  yean*,  be  suitably  engrossed  and  given  to  himj 
Aod  that  a  romminee  be  appointed  tn  carry  out  this] 
work  and  to  m-ike  the  presentation. 

The  resolution  was   seconded  by  Mr.  Duncin   and' 
carried - 

Wr-  Dcncan:     Before  any  further  business  is  taken 
up  I  desire  to  move  that  the  th:«nks  of  this  Associatiuci 
be  tendered   to  the  ttrlephone  company  of  this  city,  iifj 
which    Mr.  Metzgcr   is   the  manager,  for  the  courtesy' 
extended  to  this  A^^iociation   by  placing  a  telephone  at 
its  disposal  in  the  Executive  Comraittce's  room. 

The  resolution  was  carried. 

The  Chairman:     The    Chair  will  appomt   on   th 
committee  provided  for  in  Mr.  Martin*s  resolution,  Mr 
Martin  and  Dr-  Moses- 

The  CiiAittMAS:     This  matter  of  underground  wire 
is  open  for  further  di»cu9?iion. 

A  dispatch  has  been  received  from  Mr,  Arthur  Steuan 
from  Washington  as  follows:     '*Mct  tlic  Committee  to*^ 
day.     They  are  favorable  to  our  plan."  ^M 

Mr,  WrigI4T:     As  representing  a  company  which^^ 
operates    an   alternating  system,    conveying    it    under- 
ground, [  would  like  to  make  one  or  two  remarks.     It 
seems  to  mc  that  the   matter  of  underground   work  hf 
got  to  be  considered.     The  public  will  force  us  to  &c( 
it-     We  do  not  intend   to  stand  just  where  we  are  in 
electric  lif^hting.     Electric  lighuoj^   has  come  not  only 
to  slay,  but  to  increase,  and  if  tvc  wish   to  do  a  larger, 
business  we  have  gnt  tn  do  a  general  bu^ine<cs,  and  in  . 
general  burliness  wc  will  be  compelled  C^  pluoo'our  wir 
underground.  I  think.      However,  I  will  dimply  sl;Ue 
you»  gentlemen,  that  1  have  now  been  operating  for  some 
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lime  an  underground  S3'stcm,  It  is  not  vcrycxtcnmi^ 
and  it  has  not  btcn  opcnilin^  fora  great  length  ot"  time 
— ?iome  lour  months,  hut  during  that  period,  and  possibly 
during  the  worst  part  of  the  year — during  the  fall  ofthu 
year,  when  \vc  arc  troubled  with  water  in  our  coEiduits 
and  inan-holes,  wc  have  had  no  trouble  whatever  in  that 
c<mduit,  and  the  only  occasions  on  which  1  have  had  to 
open  man-holes  for  the  purpose  of  getting  to  my  conduit 
were  due  to  outside  causes-  Our  buildings  arc  connected 
directly  nt  the  man-holes  and  junction  boxes,  and  on  two 
occasions,  when  my  men  were  connecting  converters, 
ihey  short  circuited  and  blew  out  the  safety  fuse,  and  on 
those  occasions  only  we  opened  the  conduit.  When  I 
left  Springfield  we  had  fifteen  inches  of  packed  Know  on 
the  streets.  Our  company  do  not  pretend  thai  they 
were  doing  a  big  thing  in  doing  the  underground  work. 
It  was  simply  because  they  were  compelled  to.  We 
have  no  poles  there.  All  our  arc  wires  are  on  structures 
on  the  buildings.  It  was  impossible  for  us  to  do  any 
work  there  unless  wc  went  underground,  I  chink  it 
will  be  found  in  the  next  year  or  two  that  a  very  large 
number  of  companies  in  Ihis  countrj'  will  be  placed  in 
exactly  the  same  position,  and  that  being  so  we  must  all 
Inok  to  the  hilure,  and  try  and  learn  all  we  can  about 
UTidorgr<iund  work.  My  advice  to  our  company  would 
have  been  to  wait  and  let  uther  people  experiment,  had 
wc  not  been  compelled  to  go  underground.  However, 
we  are  running  underground.  The  work  is  not  costing 
a  great  deal  of  money^  and  [  do  not  expect  that  we  will 
have  a  great  deal  of  trouble.  I  simply  stale  that  we  are 
doing  this,  as  a  proof  that  it  can  be  done,  for  a  short  time 
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Tbs  Craikmav;     Yob  nr  Tcni  hare  no  arc  light 


I  bne  ocke  arc   Itglit   line  under- 

Kke  to  ask  Mr.  DcCamp 

mny  tnnible  in   PhUaddpliU 

causing  charting  of  the 

has  ocCDTTrd  to  mv  own  know; 

Mm.  DsCavp:  I  am  rny  sorrr  that  Mr*  Smith  it 
Dtt  Wre:  be  codd  answer  that  qoestkin,  but  I  will  sar 
MI  I  ^  Bor  bdicTC  diac  anything  of  that  kind  hat 
Ltwciol  or  mEacd  tu  any  acrious  extent^ 
I  Itenk  be  vmild  hare  otentioned  it-  On  the 
coemnrbe  has  6r^ocntIy  made  the  sutemetit  to  me 
tbt  sooK  vire»  wUch  wc  hare  displaced  that  were 
oecnprm?  a  conreoient  doct  in  the  conduit  came  oat 
to  all  appearance  as  good  as  th«y  verr  when  put  in. 

Mr,  Ei'?Ti3:  I  would  like  al^o  to  bring  up  that 
otbcr  maner  thai  his  been  referred  to,  and  that  h  io 
ttgard  to  the  static  charge  or  discharge  whereby  the 
tnsulatioo  of  the  cables  is  nipmred.  N^w  in  the 
of  a  lcad*covenrd  cable,  we  hare  there  the  best  con< 
tiDtts.  ci  course,  of  a  condenser— that  is  the  inside 
conducting  wirv,  the  insulating  material  and  the  ou 
lead  covering  in  cloisc  connection.  Now  if  a  staf 
charge  ukcs  place,  the  cable  itself  being  :i  ci^ndeii^er, 
the  longer  it  is  and  the  better  the  insulation  of  the 
cable*  the  better  the  condcnsm  until  you  would 
rer}-   heavy   charge  its  total  length-      If  there  hap 


to  be  one  weak  spot  in  it  the  whole  force  would  be 
expended  on  breaking  il  at  once.  A  Tiumbcr  of  gentle- 
men have  spoken  to  me  with  regard  to  the  puncturing 
by  the  discharge — that  it  always  discharges  directly 
through  the  lead.  With  a  mass  of  lead  around  the 
OLtside,  we  would  naturally  suppose  that  the  electricity 
would  travel  shtngthf^  lead  ratht^r  than  directly  through 
It,  because  oftentimes  the  lead  is  not  in  direct  connec- 
tion with  the  ground  at  that  particular  point,  Now  the 
question  comes  hero,  docs  it  go  through?  Is  it  true 
that  the  static  charge  has  a  persistence  in  one  particular 
direction  rather  than  following  the  line  of  greater 
conductivity?  1  for  one  should  like  to  hear  from  those 
who  have  had  experience  in  that  direction. 

Mr-  LocKWOon:  I  would  like  to  iisk  the  gentleman 
who  has  just  taken  his  acal  whether  the  rcNiill  described 
was  not  brought  about  by  the  laci  of  the  heat  evolved 
at  that  point,  by  the  connection  having  melted,  the  lead 
leaving  a  bare  space  not  covered  and  having  simply 
given  the  appearance  of  the  electricity  having  passed 
through > 

Mr,  EusTis:  That  is  a  point  I  cannot  answer.  The 
thing  was  simply  mentioned  to  me.  As  I  uiiilerst;tnd 
it,  however,  the  .same  thing  has  occurred  in  iron  pipes 
where  the  wires  were  laid  in  a  mass  of  insulating 
niateri;ii,  that  the  -same  rupture  has  taken  place,  forming 
as  it  were,  a  very  small  liole  directly  through  the  iron 
pipe— burning  tt  cmt,  and  at  the  same  time  that  that  was 
done,  it  did  not  ricem  to  be  due  to  the  fact  of  poor 
insulation,  ^u  to  speak,  ai  that  one  particular  poiiii.  h 
seenn^d  to  me  more  due  to  a  static  charge.  I  have  also 
heard  it  Mated  that  this  usually  occurs  where  the  under- 


—  JS60  — 


: 


pximnd  system  is  used  in  connection  uHth  overhead,  n« 

wlicrc  an  underground  fiystem  is  used  exclusively.        H 

Mr,  PlfEi,P8:      I   wish  lo  move,  iT  you   please,  ihfl 

ihe  liuur  of  tive  be  appointed  fur   tlic  hour   uf  adjouiifl 

ment  of  this  convention.  M 

The  motion  was  carried.  fl 

Mr.  DeCamp:     I  would  like  the  privilege  of  offisfl 

ing  the  following  resolutions:  I 

Whereas,   In    the    death    of     Mr-    W,    S.    Frca^ 
Sccretsiry  of  the  Brush  Company   of  Bulfalu.  N,  V- 
the  Association  has  sustained  a  severe  los«,  ■ 

Resolved,  That  the  Assnciation   hcrcliy  cxpre-^ses  itT 
deep  regret  at    being   deprived   of  the"  felloNv-^hip  and 
counsel  of  so  youngs  promising  and  aetivc  a  membtifl 
and  that  it  further  hereby  tenders  It^  sincere  condolcQ<9 
to  the  many  friends  and  the  family  of  the  deceased,     I 

^trsciVadf  That  tlic  Secretary  make  the  commiinicfl 
fion  of  the  above  to  those  who  have  been  thus  sorely 
bereaved. 

The  resolutions  were  seconded  by  Mr.  Martin  anl 
adopted*  fl 

Met.  Gl'illiam:  This  question  as  to  the  condensfl 
tion  on  underground  cables  I  think  can  be  answered,  T 
am  not  an  electrician;  I  am  a  civil  engineer  and  I  have 
had  quite  a  large  CAperience  in  laying  underground 
cables.  We  have  personal  superrision  of  all  the  cabli 
laid  by  the  Keystone  Light  and  Power  Company 
ITiiladclphia,  and  personal  supervision  of  the  makinj; 
of  tht'ir  connections  and  joints.  That,  I  think,  is  where 
the  difficulty  has  originated  in  the  p^st^-bad  connec- 
tions. \Vc  have  put  down  lines  of  double  conduc 
cables  for  the  alternating  system  that  only  have 
covering  of  lead  over  the  whole  of  it.     They  have 
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succcT^fully  for  nine  months  without  the  slightest 
trouble  from  them.  I  think  if  the  question  of  conden- 
sation occurred  it  would  occur  in  there  where  the  two 
wires  were  so  closely  together. 

Mr,  Lockwood:  In  rejjiird  to  the  conduciors  used 
by  the  companies  doing  lighting  in  Londoiij  while  I  was 
there  during  the  ycnrs  i83i  and  1882,  I  had  been 
informed,  I  staled  this  morning,  ihat  they  were  twice  or 
three  times  renewed,  and  that  I  thought  at  that  time 
they  were  using  ihe  hcst  cables  manufactured*  The 
cables  used  by  the  Anglo-American  Brush  Company  of 
London  were  manuliictured  by  the  India  Rubber  and 
Gutla  Pcrcha  Telegraph  Cable  Company,  Limited,  of 
London-  After  the  first  two  burn-outs  I  do  not  think  it 
stiiiids  tv  ftrason  tliat  lliuy  would  put  in  a  third  cable  of 
an  inferior  quality;  and  if*  as  Prof,  Forbes  said,  the  first 
two  cables  were  gutta  percha,  while  the  quality  they 
now  consider  the  best  insulator  is  India  rubber,  I  think 
thai  this  firm  would  have  put  in  whatever  they  con>iid- 
ered  the  best,  aad  my  information  I  obtained  from  the 
President  of  that  company  while  ordering  cable  from 
him  for  our  own  company.  He  told  mc  tliey  had  twice 
removed  the  other  company's  cables-  He  said;  "We 
are  now  supplying  a  third  cable  to  do  their  work*  and 
we  hope  this  cable  will  do  the  work."  And  it  was  to 
find  out  whether  the  last  had  successtully  accomplished 
this  n.siill  that  I  put  the  question  this  morning  to  Prof, 
Forbes. 

In  regard  lo  our  work  in  Detroit  I  would  say  that  we 
have  there  the  Dorsett  conduit,  laid  before  I  went  to 
that  ci^',  and  the  Thomson-Houston  wires-  The 
majority  of  the  wires — four-fifths  probably,  were  thirteen 
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months  ago  laid  in  that  conduit.  They  wt-re  the  Cal- 
Icndcr  wire.  We  had  from  the  outset  of  my  connuctk 
with  that  company  troubles  with  these  wire^.  We  hftj 
them  largely  Irurn  single  giountls-  They  were  ncv< 
absent.  But  1  do  not  thmkgrounds  oncircuits  resultir 
in  a  partial  short  circuiting  of  the  circuit  were  difficL 
ties  that  we  had  very  frequently.  One  night  I  especiall 
remember,  before  cither  end  of  the  circuit  entered  tl" 
conduit^  wc  had  the  central  portion  of  the  circuit  ex 
outf  so  that  the  lights  on  that  portion  were  simply  red. 
The  lights  on  the  end  purtiuns  where  the  wires  wet 
overhead  were  to  their  full  brilliancy.  We  found 
investigation  that  one  of  the  troubles  was  water  wiihir 
the  conduits,  and  that  was  something,  I  found,  from 
which  they  were  never  free-  The  other  trouble  mthis 
case  was  in  one  of  the  iron  pipes  leading  out  of  the 
conduit  to  one  of  the  buildings  in  which  we  had  light 
Now  we  had  diittng  tuy  cuuiiectiuu  ihere  a  great  manj 
troubles  of  that  kind,  and  we  had  them  so  frequently 
that  we  gradually  substituted  aerial  wires  for  under 
ground  wires.  Our  trouble  now,  compared  with  wh* 
wc  used  to  hare  when  the  wires  were  underground,  is 
comparatively  speakings  nothing- 

Mr.  Smith,  of  Detroit:     Wc    have  heard    a   grei 
deal  about  the  number  of  accidents   that  have  occurrc 
in    underground    conductors.      Now    if    we    are    to" 
condemn  a  system  of  underground  conductors  by  the 
accidents,  wliat  becomes  of  the  whole  electric  lighting 
system?     The   whole  history  of  electric  lighting,  ani; 
in  fact  the  whole  history  of  any  industiy  is  built  uf 
the   experience   of   accidents   and   f;iilurcs.     Wc    I 
heard    a   great  dcul  about  the  failuresi;    wc  have 
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hcatfl  a  great  deal  abom  the  successes,  Wc  know 
that  incandescent  lights  are  doing  good  wtjrk  to-day. 
What  were  they  doinp  five  years  ago?  Whatwcrcarc 
lights  doing  five  years  ago?  We  have  an  arc  light 
to-day  which  ifl  steady;  a  man  can  read  by  it-  He 
could  not  read  by  an  arc  light  five  years  ago.  We 
have  incandescent  tights  to-day  that  will  last  for  tooo 
hours  and  consume  50  watts  of  energy.  What  could 
we  have  done  even  a  year  ago  in  that  respect?  So  far 
as  any  advancement  is  to  be  made  in  any  branch  of 
electric  lighting,  it  must  be  done  by  profiting  by  the 
good  experience  as  well  as  by  the  bad  experience  of 
the  past. 

Now  in  regard  to  the  shunting  off  of  the  current  and 
discharging  the  field  magnuts  into  the  wires,  that  cer- 
tainly throws  an  immense  strain  on  any  systcm^and  the 
discharge  of  static  electricity  does  exactly  the  same 
thing  as  the  water-hammer  in  water  distribution.  You 
set  a  faucet  running  and  then  turn  it  off  quickly  and 
you  have  the  whole  system  jarring  and  trembling,  and 
cflentimes  breaks  are  made  m  that  way-  There  is  no 
ditficulty  in  overcoming  it,  because  wc  have  found  out 
how  to  do  it;  so  we  will  find  out  how  to  prevent  static 
discharges,  and  discharges  from  field  magnets  or 
dynamos,  from  puncturing  the  insulation. 

In  regard  to  the  Girard  College  installation  we  have 
learned  that  part  was  put  into  hut  conduits;  part  of  it 
is  laid  in  common  wooden  pipes  under  the  ground. 
Sometimes  it  is  exceedingly  hot  and  sometimes  it  is 
cooled  in  summer  by  the  circulation  of  air.  That  only 
proves"  to  me^  gentlemen,  that  the  underground  system 
is,    if    properly    put    in,    able    to    withstand    all    these 
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difficulties;,  and  the  only  trnuhle  thnr  is  cited  in  roiinftc| 
tion  M'tth  the  Girard  College  plant  was  a  leakage  at  the 
joi:a,  and  there  comes  the  qucHtiDii  again  ns  I  sault  anjM 
I  think  I  will  not  I>c  contradicied,  thai  go  per  cent-  of  afl 
the  failures  that  have  taken  place  in  underju;round  coiH 
ductors,  or  any  kind  of  conductors,  have  been  at   the 
joints.    The  question  has    been    raised    about    shofl 
circuits  between  the  conductor  and  the  lead.    Certa'nlM 
when  the  leud  conductor  is  laid  in  tlic  wet  «^oundt  1^^^| 
lead    is  a  conductor  and  the  ground    is  a  conducto^ 
Why  is  the  Icail  any  worse  than  the  jp'uund?     The 
ground  is  generally  considered  a  pretty' good  conductoS 
The    ti^lephone  and    telegraph  people    u*ic  it  lor  ihcfl 
returns  entirely^  and  they   use  it  because  they  do  nd 
get  any  resistance.     Therefore  it  is  the  best  ennduetffl 
they  can  get-     I  pretend  to  say  that  the  lead  casing  <fl 
the  outMde   of  a   thoroughly   insulated  conductor  is  ih 
worse   tlian   a   thoroughly    insulated    conductor    law 
directly    in    water  or  directly  in  damp  ground,     Wc 
have  heard  about  the  short  circuits  from  the  line  to  the 
caj^e.     I   suppose  some   persons  have  heard  of  sho^j 
circuits  between  telephone  wires  and  district  tcl*?graf 
wires.     Wc  have  heard  about  lead  covered  cable  bcir 
a    failure    in   a  great   number   of    places^     In  cer 
places   it  is  prohibited    by   the    Underwriters.     Sue 
cable  I  have  seen  a  great  deal  of.     I  ha^'e  seen  qtiitc 
good  deal  ol'  it  whert  the  lead  Msing  was  barely  i- 
of  an  inch  thick,  and  was  nailed  up  very  securely 
brick    wall    with    dnuble  pointed  tacks.      That  is  fH 
way  of  putting   it   up.     One    way  of  making  joints 
such  conductors    is  to  strip  the  joints,  iwist  the   wit 
together  and  let  it  go  at  that — sometimes  put  a  lit 


tapw  on,  but  that  is  not  always  considered  necessary. 
So  it  is  with  the  iron  casin<c-  An  iron  casing  is  a 
conductor  just  the  snme  as  leacL  The  jp^oiind  is  just  as 
good  a  conductor  as  either  of  them.  And  1  lake  the 
puhiliun  that  wlien  a  conductor  is  put  iiito  a  duct  that  ] 
just  as  good  insulation  should  be  used  when  it  is  put 
into  the  duct  sis  if  it  were  laid  directly  in  the  ground  or 
directly  in  the  water;  and  I  also  take  the  position  that 
a  lead  covering  or  an  iron  covering  or  a  tape  covering, 
or  whatever  protection  is  put  on  the  outside  of  the  I 
insulation,  is  simply  put  there  fornicchanical  protection; 
that  the  insulatiun  inu»t  be  l>ctwccn  the  mechanical 
protection  and  the  conductor,  and  must  be  put  on  in 
such  a  way  that  the  conductor  cannot  eventually  melt 
down  throu*;h  the  insulator  and  come  in  contact  with 
the  casing.  Now  it  seems  to  me  that  there  are  certainly 
a  numher  of  thoroughly  good  insulations  that  have  been 
tried  that  would  wi>rk  all  right,  if  they  ore  properly  put 
on  with  lextilc  fabrics,  such  Jis  tape  or  braiil,  so  thai  the 
insulation  can  be  held  on  to  the  conductor*  and  then, 
after  it  is  thoroughly  held  on  and  thoroughly  insulated, 
that  the  whole  thing  shall  have  a  casing  of  some  kind, 
Avhethcr  lead  or  iron  or  what  not — simply  a  casing  on 
the  outside  of  all  of  it,  that  shall  be  a  mechanical  pro- 
tection. This  sounds  like  a  very  expensive  cable.  It 
certainly  is.  But  is  iL  a  greater  expense*  for  the  amount 
of  light  and  for  the  return  given^  than  the  gas  mains  of 
a  large  city?  Do  not  the  gas  companies  invest  twice 
as  much  capital  for  the  amount  of  lighting  as  is 
invested  in  stny  electric  light  station  in  this  countrj*? 

Mr,  DeCamf;     I  do  not  want  to  go  on  the  record  as 
opposing    the    underground     system    to    the    extent   of 
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making  no  elTort  for  its  ultimate  accomplishment.     B 
all  that  Mr.  Smith  says  and  all  ilial  people  say  he; 
comes  right  back  tothat  one  thing — a  perfect  insulationT 
Now  that  is  what  I  claim  vvc  have  not  yet  disco^'crci 
Where  you  put  it  tindergruund  you  put  it  out  of  yo 
reach.     It  is  not  like  where  you  have  a  wire  ovcrhe 
where  you  can  go  right  to  the  imperfections  and  correct 
them.     I  do  not  mean  to  sny  that  we  are  not  subject  tr> 
those  annoyances  of  grounds  and  crosses  on  overhe 
wire,  but  wc  can  go  ard    remove  them.     We  cAniii 
where  our  wires  arc  underground.     When  they  on 
come  they  do  not  get  any  better.    They  always  gro 
worse.     In  regard  to  the  cost  of  it,  we  are  comparing 
with  things  that  are  in  existence-    We  cannot  make  th 
comparison  fairly  until   we  know  what  this  is  going  to 
cost.     But  guessing  at  tt,  and  looking  at  it  from  a  bui 
ne^s  standpoint,  contparing;  it  witli   the   gas   mainsi 
wc  could  put  a  wire  underground  which  wc  could  mak 
tarn  money  every  hour  in  the  twenty-four  and  every 
minute  in  that  hour,  then  we  could  afford  the  expense 
of  putting  on  an  insulation;  we  could  afford   aim 
anything.     But  what  is  the  case?     Some  of  our  circuit: 
earn  money  two  hours   in  the   day — three,  four  or   fiv 
hour?«  in  the  day.     But  they  cost  the  same  as  if  we  we 
working  them  all  the  time-     The  product  of  that  wi 
is  limited  to  the  number  of  lights  your  machine  wi 
produce;  that  is  all.     You  have    reached   your    timi 
You    cannot    do  anything   more  about    it.      Compa 
ision  is  sometimes  made  with  the  telegraph  business, 
do  not  know  anything  about  that;  but  I   have  under- 
stood  that  the  amount  of  business   to  be  done  over 
telegraph  wire  is  limited  to  the  number  of  minutes  th 
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can  use  that  during  the  day.  Wc  cannot  do  this  with 
arc  light  wires.  We  shall  not  be  able  to  do  it  at  any 
time.  Hcnci!  you  cannot  draw  a  comparison  between 
giis  and  electric  light  compaaies  on  that  point. 

0[i  die  question  of  the  cable  mentioned  by  Prof, 
Forbes  this  morning,  I  would  say^  that  my  reeollection 
15  thae  I  corresprmdcd  with  ihc  general  manager  ol  the 
company  in  1882,  as  to  what  was  being  d^rne  then,  and 
I  have  that  leiier  somewhere  on  file  which  says  that  it 
is  the  India  Rubber  and  Guiui  Percha  Company — along 
title — but  the  popular  company  for  making  those  cables. 

Mr.  T.  C.  Smith:  If  the  alternating  system  had 
been  let  go  bec:\usc  a  jcar  ago  at  the  convenlion  wc 
were  shown  some  pretty  experiments  to  demonstrate 
that  cotivirrtcrs  would  burn  out  three  weeks  after  they 
had  been  put  up,  there  would  be  100,000  less  incandes- 
cent lamps  in  the  country  to-day.  If  we  are  to  abandon 
cxpcrinicfits  to  put  oiir  wires  underground,  hecause  a 
large  number  of  the  attempts  to  do  so  have  been 
failures,  wc  had  heiler  go  out  of  ihe  business. 

Mr.  DeCamp:  1  do  not  recall  to  mind  a  single  one 
of  our  troubles  with  underground  wire*. 

Mr.  Law:     We  never  have  had  a  joint  give  out- 

Mr-  Wright:  Then  you  must  have  a  perfect 
insulation  around  3'our  jaints* 

Mr.  Smith  of  Dcuroit:  I  do  not  know  but  that  I  made 
the  stJitement  !hat  the  faults  were  directly  at  the  joints. 
I  diink  they  are  directly  traeeablc  to  the  joints.  If  a 
lead  covered  easing  or  any  other  kiad  of  a  casing  is 
brought  up  to  the  surface  and  simply  the  lead  casing 
taken  otf,  the  insulation  exposed  and  taken  off  also  for  a 
part,  and  the  wire  exposed  and  a  connection  made  on 
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to  it  to  go  to  an  aerial  line,  and  ihc  insulntton  is  \cfi  &o- 
that  it  can  absorb  moisture^  it  will  gradually  creep  in 
between  the  insitlation  and  the  casing,  and  you  don't 
know  where  it  is  going.     It  may  go  in  a  foot  or  it  maj 
go  in  ten  or  ri  feet.     The  f;tult  will  come  whereverthe' 
moisture  strikes  i\  tlaw  in  the  insulntion. 

In  regard  lo  the  earning  properties  of  a  gas  pipe,  ajit 
the  earning  properties  of  an  electric  light  wirc>  it  seems 
to  me  they  arc  entirely  similar-     You  have  got  wire  in] 
one  case  and  pipe  in  the  other.    You  have  got  the 
potential  in  it.     If  you  do  not  get  it  out  it  is  your  own 

fAUlt. 

Mr.    Leogbtt:      In  a  ga*^  pipe  you  can  count  ml 
getting  your  gas.     With  tlie  other  you  cannot  count  on 
getting  your  electricity. 

Mr,  Smith,  of   Detroit:     I   do  not    sec   that,  sir- 
There  are  faults  in  gas  mains.     You  often  sec  the  strcctaj 
dug  up  in  the  winter  time  to  put  a  sleeve  on  a  broker 
joint     I  think  you  will  find  the  streets  dug  up  as  many] 
time   for  gas  and  water    pipes    as    for    electric    lights^ 
counting  the  same  number  effect  of  wire  or  pipe. 

Mr.  Decamp:  At  the  same  lime  anybody  can  see] 
the  conditions  will  be  similar  when  we  reach  a  storage] 
battery  corresponding  to  a  gas  holder.  There  iswherej 
our  trouble  comes, 

Mr.  T,  C.  Smitjj:     The  best  storage  battery,  MtJ| 
Decamp,  is  n  spare  dynamo.    (Applause.) 

Tun  Chairman;     The    hour  c(   adjournment   has' 
arrived,     I  expected  Mr,  Morrison  here  to  adjourn  the 
meeting,  but  he  sends  word  thai  he  cannot  come.     I 
therefore  declare  the  meeting  adjourned  sine  die. 
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Hreaulenl l.tO 

'■  "  "         "     Floor  PreaentB  lieaolution  to  Adopt  Report  of 

Commilteo  on  Patent  Legislation. .  >-. 16 

Robinson,  Mr,  Zleuben  T.,  TCesigna  from  Committee  on  Insulation 53 

Second  Day's  I'TOciTdlnB" 108  to  144 

Si'crelnry^s  Kfpori-  -.--...  -  ^ ...,.--.. 8 

Shifts.  DiBtus.-ion  of  Kk'Clric  Liyiil?  on 119  to  130 


—  v.— 

PJAfl- 

'^ Sjjicoo  Brotxo  4nd  TcitH  of  Lln«  Wire,'  A>ldni»  bj  ]>r.  Waldo, . .  IS4  to  13$ 
8Ulier7,  Mr.  M.  M .  M. ,  Ro\>on  of  Commltlev  on  BkotrioiJ  DbiribuCion  hf 

ALlcnuUitg  CunvnU 69  U>  77 

*'  "  '*  KvEuarkA  on  Alivrnatinu  Curmnii'  - .  77.  90.  01,  94,  90 

SmSUi,  Mr  T.  Carpuntoi,  ElociDd  Uatiibfrf  uf   KxL'culivu  Committev flSA 

"        "  *'  R«mark*anAtE^rnitin»CuitviiU.  79toM.  01  to93, 96 

"  Conrtilullonfti  livvUion---. 21,  S5 

**       "  -'  -*         **  Electric  Llsha  on  Ahlpa IM 

ScDltb,  MFh,  of  Jam«ito«u>  N.  r„  Bem&rkion  KkcirlGal  RdnoailOD*  ■•   101. 101 

» Undffr«r«ttad  WItc* MO 

6unI«ir,Ur.  H.  D..  '*         "   Dr.  Wildo'i  Pflppr 143.  lU 

Suiitrt,   Ur.   Arthur,  "  '*   ConrtiiullonAl    KcTUIan.     UA. 

U9,  lti2.  I{li.  leA.IAB.  107 

"  "  ■•  "         "    Wire  G*ugt 4"J.iO,i77 

"  "  "  '*  "    VTork  of  Ix^ftl  Durban 1*,  10 

"  **  "        Report  of  ComciltlP*  oQ  PHtcnt  LegUlBtiOQ 9  t*  15 

f^torftit*  ButerlvM,  DUcuiflion  on 908  to  330 

Pur  KlbOiric  Locomotloii,  Piper  bj  Prof,  A.  B«ckfra- 

uan 103  to  903 

Pn-»iib  SCittut  of  tliD,  P«pcr  bj  Vr.  0<  0>  MnilliiiiK. 

181  ii>  lft3 

TpAlHor  tin*  Wir«  find  million  Broni^  Vnp*tThy  Dr.  Waldo 134  to  199 

Thlid  Dftj'n  Proce*dln(<,  MornLnif  Srwion 144  to  181 

AfiPTnood  ScMion. .....................    1(^1  to  2114 

<n,  tVof.  Klihu.  AuurpU  Cli«irJ»«Ut1ii|r  ot  CumiiiUuc  ou  IniiuUtlDii,  SSS 

TroMurar'i  Kifpurt-,,...,.,.„H,.-.<.»....ti«— >-- ..........,.»» 9 

Und^TRrouncI  Wires.  DUco*t1on  aq 2S3to  299 

Wflldo.  Dr..  Pnp«r  on  -'TeaM  of  Ltn«  Wlro  and  SlILcon  DrnnEc" 134  to  139 

■'    BcmarkionSlhconBronjse HO,  HI.  143 

Wrul.  Mr  Chir  K  H  Kcmirlu  on  ConiiUutltinn)  Flvvlilail 135.  U4,  119 

W«ok«,  Mr.  K.    K..  Papot   KnilUcd.  Klt^etrlcitl   Ldueiiiloii 9C.  lo  101 

*■    R«n]arkirrLtmlh«Ciiilr  oDConamutlonal  Devidon 94 

oti  Eipctficil  £ducHtlon 109 

Wh«e1«r.  Mr.  S.  8-.  Rpmitrlci  on  Wiro  G*ugt....... 177.  1T3,  ISO 

Wlr«  Gauiftf   DI»-UBBtonon , «...«««■■.... •.«>«■! »»...<  SfltoQS.  iTOto  180 

CommiCU'o  Kcport  of 3<^  ic  36 

WHffht.  Mr  L.  B..  Hcmarkt  oa  Blurtrlc  LijrIiU  on  Shipi ....>   138,  199 


—  VI-  — 


PITTSBUHGH  CONVPfTION. 


Acti^on,  Mr  R.  0.,  q^lnMd  oq  CommUlw  of  limliiloo 331. 

DftOliaM  Appoitilxnanl  Ihrongli  Dr-  Mom*, „ 

''  HivEWtion  KAlifled UO, 

illrgh^aj  CoQTttjr  Eltctric  l^ghi  Co,.  Intiuiion  lo  At«od«t1ofi ^ 

"  Alldrnttins  Carrcntt,  DlatribotUo  of  Gb^ctrlcitj  by,"    Ptp*f  bf  Mr.  T* 

C-  Smllb ^ , 476 to 

'*  AlicTtULilnsCarmitt,  Eacrgrof-"  pApcrbjHr-  O.B,  Sbftllenlwrsn-  iOt  to 
lUrlon.  Mr  ft,  E..  P«pcr  onHllpd  **Thc  Rcl^llon  of  KlffCiHc  Ligbtby 

to  Pir*  lonmiK^c" , 449  lo 

Beltiag-Sc*  Uatbtfr  Boiling 

DrnUlrj.  Mr,  C,  8,.  Ri.-Ui»k*  on  El«Ctric  Moton , ». — 

Pr<>oki,  Mr.   David,  '•   tn^uUtion. „ ^. .»„....  ITS, 

Cftlkfidfr,  Ur.  W,  M..  Motion  on  N«xt  PUi^v  of  M««tinr --- 

"  "        "        R«mftrkA        "        »  "        „,^, » /„, 

C^ndet,  C*p>-  W.  I'..  Romirka  on  Invitation  of  Kew  Tork  HIvciHo  Club,.. 
"  C«rtion  Polnk  Wbm  eonitllQlr*  a  Uoocl."    Pujipr  by  Mr.  0.  W.  Puker, 

4«a  to 
Church.  Mr.    W-   I.^,   Pippr  oetllJoi!    *'  1nil«iii>n(lf<nl   Eneinta  for 

Inp»llilcjcctit  Sutiotij"  .,, , 401  to 

Church.  Mr  W.  h.,  Xt^mirkB  un   [ndirpcntleot  Ecf^ne* 1^.  4U,  434, 

Colvin.  Lkot.  K.  K..  H«mHrk<  on  Majj-nirtiiatbn » 180,  Iff). 

Comniiucc  on  ConatltullODiil  Roviaivn,  ItcportofM-. »...-. 440,  538, 

'■  "  •'  "  Appointcaont  of— ».,..» ,. 

*■  ■■   IntuUtion.  Roporlof -.,.,^.  S49  lo 

*■  Ur  Dun<-HU*>  Atn«n4n3«nt  Appointed »^ M8, 

*■  "  5aBin«(lona  Appoliiud „„ 

lUpart  of ^.„-.,.. «.,,.„., M.tM 

'■  ■'  Il4i«atuiion»  Ai^poEmod- « ^ 

"  TrMflparutlon  Appointed -. ^ m.,..  Sn.STZ 

CoEiBlitutioiiftl  Roriilon,  Appalaimenl  of  CotnmUt«c  on 

-*  "        DUiiiuioD  on , 

S4tl,  S46.  .^4«  lo  dtO,  403  to  471,  U»  lo 
"  "         lEoportof  ConinihT««  on , 4C9.  688, 

Corrvvpondt^ncefrofn  Alkiih«ny  Countj  Ei^otrlc  Llffht  Co..*.» »„ 

■■  MrO.  fi.  Bo«f«n ^ ^ 

••  "  Brush  Klcctn?  IJght  Co.,  lVUfar&  FnlJv ^.„ 

**  "  Knifinvurn'  Sockey,  Wc*i  FounfylTHnla,.. ....„..,.  Mi, 

"  "  N»w  Yi>rk  KtwciHo  Club 

■*  Me**r*.  CharJ(>ii  A.  Schltrcn  4  Co 

"  "  Mr.  Arthur  Stciurt  Ici  WaihlufftoD ...».,. 

"  "  Wpiiingbouic  Sub-Compnnlr* 


1 1 ••*« I •««*•«.«>»■' 


■ >,•■ *• tt ,>•,■• , » 


—  YIL  —  

IlAtla.  Mr,  H.  C,  tnHUii  AMoriBtioo  to  K-  T.  ^w*trl«  Club  „ tCt 

PdCamp,  Mr-  A>  J,,  Amcndm^Di  to  Mr.  Jjt^iz^it't  Ruaalation...-. -.  Ul 

MottoD  on  S«crci«rj'i  SsUrj' ^ 541 

"     to  iranimLt  Mr.  UatraltV  RcioluUon  to  Pr«*l* 

dtriit  DavU SOS 

RamiiTkAon  CoMttuliuunl  R«Tbic>ii.„St6.  4S3h  <70.  4TI.  540 

^'  >'  In»aUcIon 3^,  S6G,  101.  SISO,  S70 

•■  LtttUitr  Boltlpg ^. 8*7 

'■        -'  Hrriilonof  rAitntLair S80.S31.SI4 

"         "  didvrgrvunj  Wir™, 

5^  \o  STl,  STB.  5B5  to  5«T.  S88 

R«<olulion  on  Dtfikth  of  Mr,  Truer &S0 

t)f*ciiHfilon  on  Con«timtloo&T  Kfvitiion. V45,  SIC,  S4d  to 349. 462 to 475, 539  lo 041 

"  KUctrlcMotor*,,, „ ^..,„.»» „. 80419400 

"  "  In  (Upa  Dd«Dt  BntlD«t  .»,».»»...».,„.,  „»..»...„..« 4Sfl  to  44S 

"         "  Iniulatiop ,., BOS  toSTS 

'•         *'  InTiuUonofN«v  York  KI«olric  Club » 9(11  to  268 

"  Leather  Belting „.< 8tH  to  flTO 

"  Mdgncriciitioii „,„, « .,„  38t  to  29) 

*'  Kvpon  of  Comrnate?  OD  Nafulrutlon 842  lo  M9 

'*  RvvUinn  of  rm-ntl-B* ^ 814  to  344 

"  Und(<r(£round  Elvcirla  Liirfit  Wtroi. 

824  lii  A.^.  649  tn  861,  £03  to  5T1, 876  to88S 
"  DUtilhuilon  of  KI«cIriclE7  by  Alir rniilng  Cunooi "    Papor  by  Mr 

T,  C    Smllh 4T8CO480 

Duncan,  Mr»  S.  A.»movc«  AdJ  earn  meat- «..»..,. ..-.,..»....  891,208 

*'        '*         "      MConvlIlittEonjil  Amoodmrnt,.„ S48 

"       "       "■        "     Hononry  Elrdion  of  Prof.  Porb» Ml 

"       "  Pnt    Niobol*    *iid   Mr. 

Aoht^BoD .^,  348 

"      Inorrftav  of  Annutl  Ihit^a 946  to  248 

'*      Inviuiion  to  nnjnnv^r*'  Soc.  WmL  Pano 249 

*'     TbAiilE«  tu  Mr.  McLxtr  for  Courtviy  to  Afiodi- 

llon ^ 878 

OfTcn  Kubiiitutc  for  Atr-  Lr-ggnWt  tcnitalutlon  on  H^ 

tIbIod  uf  E'dlom  L»ir »„..„..,...,.... ..................  844 

Roadji  Rppan  af  KX4  cultn  CrnnmltWA £44  to  247 

B«oiarkj  on  Coromlttoc  on  Trtniport«1k>n, ETS 

-  CiDilitDtioiiiil  RctUion Ht 

"  rrintingMr  Uggctt^iTAper .033,  534. 81^8, 886 

-  HcvMdd  of  PMeat  Lait ^ 349,343 

8-liir«fftrySpp.'ch 843.544 

Svcuods  Dr.  Moii'i'  Bcvaluilon  of  Th»nk«  to  Mr. 

Morriaoti »>■■»■■ h»hh.,  •i.^.H^  814,  875 

Ktection  m  Pr»>id0iil4,..<..i*M->'»»«i«i*M»»M»HHHMi*..i»  848 


I 


—  THL  — 


tiMB, 


-BcviooAe  Vtkim  of  SUaa  pT«t*w*  Ihcoi^"    Psfcr   by  Mr- 

JarrlaB.  KdMft..,. 4ftO  ta  43S 

Ed*oa.   Ur  J&rrU   B..  Piper  «itAM  ■■  Rcooonlc  Vd«*  of  8l*ui 

PrtMtTF  B«:ord<r „ 4S0  to  i» 

lt<ijliirf,  I>ucu««ip(i  on  [i)d«p4iirlfBr..,..'.,-#.,..,....„........,H-- -..-..,'.  iSU  iu 

"         for  InmnrWD-  Bl  Stelloiu.  ItUt-ptnAmL     P»p«rV  Mr.  W, 

L.Chii»k ^ -,„^,^ 401  lo 

Konlactn'  Soe.  W*M.  P«nn.,  IdHIiiIod  l«  AMOcUlLgo. »,»•.. .»«.*.-,*»  14K 

Eiecttlive  Comnlm«,  KlocUoa  of. ^ 

Rcpurl  vf  Mnllpf  of-< — ,.-«  -.,...„^...,,  2*4  10 

Evlij,  Ur,  R  H.,  lUiniirka  on  Isivljotui— „,*.^„.  970,  ST], 

"        *'  •*  I'Ddrrffroand  Vlr««..<,.,.»»»^— .  5T8.67I. 

F!nt  D»j"«  Pfoo»r««a», 2U  to  SS7 

FooU.  Mr.  A.  R,  bmArlu  oa  EIrculc  HoWn » ^ ^  4<I0 

Mr.  Lvttvclt'i  RcftOludvo 544 

"         "         "  ■<  •'  KffJtt  riHT«or  U«4iMif „„ U4.  K4f.  S49 

"         •'  lUriilon  of  ?>Unt  Uv...„ «».  S4L343.  d«4 

Forbef,  Prof.  George.  Betuarks  on  Uaderf noncl  Wirta 6S5  to  13d,  ftSS.  £A8 

GuTiU.  Hi-  AiUn  V.»  Mot'tun  of  Tlitnk*  to  N»ir  York  Elfctrio 

Hob Ml.  An, 

■•         "  "  E«iiiiulu  9a  InviUtLon  of  K*v  Tork  Elvclrio 

Olttb ^ a«i, 

"        "         "  "         "    MRffn0tUalI«ii M7. 2^, 

"        "  "  "  "    Neit  rUce  of  Kc«<Ihg. „-..  fi4r. 

"  "     lE<tb1oD  of  PatcniLflw 331  to 

"     [Upon  of  ComiD^uco  on  KomlaAtnns, 

Gluirr*  Mr.  H.  A..  mnTc«  that  Socroury  Dui  BUtot  cf  AuocUlkjn 

GvrlUiaui.  BIr.  ticorgv,  BvmftTkJ  on  Undergroand  VHrv* MO. 

Ilftrdln^.  Mi.  U.  McI„,        "        ••  KIwlHoMoton 33«  to 

In«uiktioii.  DiHcu«9Juti  on.p,,,. , ^.>.»«.,.»...^  ins  to 

"         trnd  IniulUlJoD.    Papvr  b^  Prcf-  EUhu  Tbomvoa fSl  lo 

*'         Rvporl  (if  Commilttft^  nn,,, , 949  to 

■'  TuiuTHtice,     The  Kvljitlon  of  Bloctrtc  ^EithOnK  to  Fire."    Fap«r  b^ 

Mr  8-  K.  Bmon , 443  to 

E«rr,  Mr-  WilUr  C,  Kcmftrki  on  indcpomlctil  Hnglriet. 

437,  438,  439,440,441. 

"  •■  "        *'  MoffrttfilJMtlofi „ _ „ 

EinamaD,  Mr  P.  B.,  "        "  PrUitlngMr,  Ug^TCfPtp^ ^,.,„  5#7' 

"       "  Ilndrrgrwund  Wif«i.« , „«  AQ 

LtEigc,    Dr.   J'hilip.   I'apvr   entllk'd  "  Ui>«  Cftu   Wo   Frot4Cl  Our 

VThIuUcb  A|(«Iu«t  MAgociI am ?"..., , , 2T0  to 

Law,  Mf^  Uyron  D-,  Koinnrkf  on  Lcafbtr  Belting. „.  Sir. 

"       •-  '■  '■  ■'  MaKtictiMliom » ^ S&5  to 

"  ■■  (JndvrgroQnd  Wire*, U9,  J40.  541, 


—  m.— 

Le&ib«r  B*lUnft,  DUcu»iion  on 38*  to  WO 

lu    Ofifla  &ad   rmgrtv.     PBp«r  bjr  Mr.  Cbarlcf 

SpbUtcD.    CI)ltt*-3 *--  3AI  to  W4 

Leia  CMnmIti««.  ttcpon  of » 3fl]  to  MC 

"  "  Trtiuur«r'4  Bvport  of  Bpcoial  Fond 144 

htgt*^*  Mr.  Wellfl  W..Mou'«N>i(  ConTCnlion  to  b«  H«ld  at  CincliiftalJ"  £46 
Piper  F.ntiUi^d  LndcrKroufidlnii  of  Ekotric 

Arc  Liffhl  Wim flOB  la  llfl 

"         "  "  Aeomrbii    frvm    fhaif    On    Prcridoot    Morrifloii'* 

H««}irn«tIon 675 

"        "  '^  "  9R  CJiftirni*n  of  £x«uuU*i'  Commmoo. .  646 

"  "  Cin^lnnAtl»  Xrii  llAccorMcfftliig.  HA 

"         "  ■*  "  -'   CunatilutlEmBl  Itcviittio, 

4ii:i,  4At.  4^.  iiw.  im.  4TO 
^H  *■  ''  Incmue  of  Aqo»I  lh)«4 54« 

^H         "  InwUlion a0iS,36e,  Sffid,  ST* 

^B *-  KvvUlcn  or  IMeot  Uw. 

^H<  Sir  [u  331,328  to  $30,  337,  3»a  lu  3)41.344 

W  "         •'  "  "  UocJergroucui  WifOB (GO,  £88 

I  QcpudUlOiTUl^of  l>oc(or 257 

I  "  Rtfttoluiion  OD  KciIaIoti  of  Patont  Law 94S 

LeoiwnJ.  Mr.  t}.  U,  UuYiiB  tbftlMi.  l^ngett'i  Paperbc  I'rintod 588 

"      "      Bouiark»  ua  Prlailrijf  Mr,  Lpg;[^nVi 

Pupttr (14,  £85,  53«,  387,(88 

Llebeir,  ]>r.  Oh  A..  Pap«r  Entitled  HI  metric  Moioft 371  to  394 

Hvinarkton  "  " 31)7,398 

T^ockvood,   Mr.    J.   K-.    K^iujirk*  on    Underground 

WirBi flai,  332.   B7"J»  5H1,    432 

Lyncli,  Mr  £.  T.,  Jr,  Uov»  thv  Appointmont  of  ConHnitlae  on  Nomina^ 

tLon».. ..k. ,.,,,,,,  B49 

MagnctJim,  How  D^n  We  Pme^ct  uur  Wfttohe*  Againii,  Fapor  bjr 

Dr,  Phinp  Lnngv 973(0  2^1 

Ma^etbcailoD,  UlaiOBildn  cm S31to  291 

Uaflin,  Mf.  T-  C,  Rcada  I'^poF  bjr  I)f.  Ling £7A  to  3S] 

Propo»o»  Thre*  f  ^heeri  for  Mr  Murriaon G7B 

■      "        "      RMoEmlononl'TfmerrutJon  to  Mr  MorrUoa 873,  BTfl 

Hoiott,  Dr.  A-  F  ,  Ami!(]i1mi^ni  lo  Mr  Lrsifeir*  liv«cjluiioii 044 

Mutct  AccepUliou  of  Mr.  AchlT«oir»  KvBigUAUon 178 

"  '■       Addkbn  of  Mr  Aclirvim  tu  Coidh  o[i  IniiukTiou,  331 

"         ■■         "  ■■       AN»*r  Cam.  ooConttitutiontl  HfiTlfbn 3t0,  341 

Report  of  Cominiti*e  on  ConttStntional  RovUbn 

bcTjihkd 330 

KtfEuirka  on  ConnkuHanal  rCuvUion,  454.  4C7.  AG$,  3^9,  340 

"         "         "  ■*         "  li>crcTfl»o  af  AuitUHl  nu<t« A|S 

"         "         "  "         '•  KJifli*™  FiUhaaa  Suburb  of  K««r  T«tb.-.  318 


—  X.— 

PAOt. 

Hmoti,  Dr.  A.  F.,  RcciBrkB  on  PrUitIng  Hr^  Le^iprtt'i  r^fvr 096 

"       "  ft*vl.l<«iof  Pdicai  I-tw s'e,sir>s«4 

Mon-Und.  Mmjcr  W.  C.  Sa1ntAtj>r7  Addron t^a  to 

MorritOD,  I'rouicat  J.  F.,  AfpobUCtMamittofi  on  CaiulltidEonftI  S«tkloft, 

"  '•  Ur    DancftQ'i 

Amffidiiitiit....  H9. 

"  "  »  "  "  '■    SHDinatSou 291 

"  ■ "  *'    Ti4n*I«rt«iftn fi-I 

«         "  -  '*      OttfDins  Ad^rm 385  u>  339 

'•  ^  "      B»R)vkft  from  Chair  on  Mr.  AthcMii'*  Re»- 

ijrnstion 47S, 

"  "  '•  ' ConiioUifV    Dft    Traat- 

pnrtiition  -  - .  ^  - . . . . . . 

$4ti,  4R3>  4M,  167,  468.  4flft.  470,  47t, 
■■  ■*  "  "  from  Cbair  on  IncrvAiif   or    An- 

nul DoM...  M«,  »t 

<•  "  "  "  "  ti       M     InipUtion 

•'  "  »'  lnTiuin  or  N,V. 

FJc< trie  Club..  W!,  6 

"  "  "  "  Sett    rUcc    of 

Mevtlnw M«,  Ma 

"  »  «  "  PrlntltLg     Mf-     L*t- 

g€tl'»  PJiptr 

"  ••  "  ••  "  '■      ■•    Utr.  of   PfttKnl  Lin. 

an.  331X  3^3  M  337,  338,  U$, 
"  "  "  -  "  -       Ufl<)«rrro»Tid 

Wir* 4T4,4n.Ul 

HoM»,  I>r-  Oltd  A..  MoTM  Aiii>oiTitmpnt  of  Prof-  Xiotioli  and  Ur. 

Ach««on  OQ  Conjiiiitu<(<  af  IrivuliUon 344, 

Pr«wnu  ))pcUnnlii)n  nf  Mr.  Aoh4>4on.«*< 4' 

*'    KfAolutlon  of  Tbaokt  to  Vnt'i  MorrUoo,  STfl.  liT< 
Kcm&r-k*  ou    A[r.  Acbrauti'i  Ktlgil^lii;  to  Cdbi- 

mltlAft  on  InMilattnn.o !14}. 

*■        ■■    Con«tltiit^onftl  RfTlftlon *-   471  lo  4 

"        -     1ndeiie»a«nt    KnicloM  ..-433,  4R4,  43^.  4;ii 
'■        **     InaulAilon. 

2<^3  to  2ea.  SfIT,  208.  >«0.  tTO.  tJl.  S 
**     Invtuiiaii  of  N*#  York  EWdrtc  Tf ub  „ 
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